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"MEDICAL WORKS i ei 


PUBLISHED ba ee ee 


| BY THOMAS AND GEORGE UNDERWOOD, 


—B2, FLEET-STREET. 


Se _ * DR. PARIS ON DIET. 


A TREATISE on Diet: with a view to establish, on practical grounds, a 
System of Rules for the Prevention and Cure of the Diseases incident to a disordered 


_state of the DIGESTIVE FUNCTIONS. By J. A. Panis, M.D. F.R.S. 


Fellow of the Royal College of Physicians, &e. &c. 8vo. 10s. 6d. New Edition. 


‘BLANE'S MEDICAL LOGIC. 


ELEMENTS OF MEDICAL LOGIC, or Philosophical Principles of the 
Practice of Physic. Third Edition, greatly enlarged. By Sir GinserT Bane, 
Bart., F.R.S.S. Physician tothe King. The additions to this edition are such as 
to render ‘the work a general and comprehensive compendium of Medical Science. 


iuitak 10s. 6d. 


original Articles. "Bvo. 128. 


Each Volume sold separately. 


\ A CONSPECTUS of the PHARMACOPQIAS OF THE LONDON, | 
EDINBURGH, AND DUBLIN. COLLEGES OF PHYSICIANS. ‘By 
ANTHONY Topp Tuomson, M.D. New Edition, corrected and greatly im- + 


tions ; 3 and an Analysis of Mineral Waters, &c ~&c. 18mo. 5s. 


several NEW REMEDIES, namely Morphine, Iodine, Quinine, Cine 
‘Hydrocyanic Acid, Narcotine, Strychnine, Nux Vomica, Emetings 8 


BY THE SAME AUTHOR, 


SELECT DISSERTATIONS on several subjects of MEDICAL SCIENCE ; ; Sel i 
Now first collected, with Alterations and Additions; together with several new and , a 


DR. PHILIP ON INDIGESTION. 


A TREATISE ON INDIGESTION AND ITS CONSEQUENCES, called 
Nervous and Bilious Complaints, with Observations on the Organic Diseases in 
which they sometimes terminate. By A. P. W. aes M.D. New Edition, 
with Additions, * 8vo. 9s. 


BY THE SAME AUTHOR, ~ 


ON: the MORE PROTRACTED CASES of INDIGESTION. 8vo. 3s. 6d. 
AN EXPERIMENTAL INQUIRY into the LAWS of the VITAL 
FUNCTIONS. The present Edition presents a popular View of the Functions of 
Animal Life, a subject hitherte confined to the Members of the Medical Profession. 
8vo. 10s. 6d. The Third Edition. 
- A TREATISE ON FEBRILE DISEASES ; ‘including the various Species 
of Fever, and all Diseases attended with Fever. Fourth Edition. 2 vols. 8vo. £1. 4s. 


THOMSON’S CONSPECTUS. 


proved; with an Appendix on Poisons; a Selection of Extemporaneous Prescrip- _ 


be, NEW FRENCH REMEDIES. 
FORMULARY for the PREPARATION and MODE of EMPL 


oe from Magendie’s new and greatly enlarged enitlouaa 
m0. x 


2 Books Published by T. and G. Underwood. 


GRAY’S SUPPLEMENT 10 tuk PHARMACOPQCEIA. 


A SUPPLEMENT to the PHARMACOPCIA; being a TREATISE on 
PHARMACOLOGY in general; including the Drugs and Compounds which 
are used by Practitioners of Medicine, also those which are sold by Chemists, Drug- 
gists, and Herbalists, for other purposes; with a Collection of the most useful 
Medical Formule; an Explanation of the Contractions used by Physicians 
and Druggists; and a very copious Index, English and Latin, of the Names by 
which the Articles have been known at different periods) By SamuEL FRE- 
DERICK Gray. Fourth Edition, improved and greatly enlarged, including the New 
French Remedies. 8vo. 14s. The present Edition contains a large collection of 
the most approved Horse and Cattle Medicines, and Perfumery. 


BY THE SAME AUTHOR, » 


ELEMENTS OF PHARMACY, and of THE CHEMICAL HISTORY 
OF THE MATERIA MEDICA; Containing an Explanation of the Chemical 
Processes of the London Pfiarmacopeia, the Chemical History of the several 
Articles of the Materia Medica of the London Pharmacopeeia, and of some other 
Articles that have come into use since its publication ; illustrated by Figures. The 
whole intended as a Companion to the Author’s General Treatise of Pharmacology. 
In 8vo. 10s. 6d. s 


DR. HARRISON ON SPINAL DISEASES. 


PATHOLOGICAL and PRACTICAL OBSERVATIONS on SPINAL 
DISEASES. Illustrated with Cases and Engravings. Also An Inquiry into the 
Origin and Cure of Distorted Limbs. By Epwarp Harrison, M.D. F.R.A.S. 
Ed., formerly President of the Royal Medical Society and Royal Physical Societies 
of Edinburgh, etc. etc. Price 21s. 


ECONOMISING FUEL AND PREVENTING SMOKE. 


THE THEORY AND PRACTICE OF WARMING and VENTILAT- 
ING PUBLIG BUILDINGS, DWELLING-HOUSES, and CONSER- 
VATORIES; including a description of all the known varieties of Stoves, Grates, 
and Furnaces, with an examination of their comparative advantages for Economising 
Fuel, and Preventing Smoke. By an ENGINEER. [Illustrated by numerous 
Copper-plates and Wood Engravings. In 8vo. 18s. 


DR. SMITH ON FORENSIC MEDICINE. 


THE PRINCIPLES of FORENSIC MEDICINE, Systematically arranged 
and applied to British Practice; intended for the use of Magistrates, Coroners, 
Barristers, Medical Practitioners, and Jurymen. New Edition, greatly enlarged 
and improved. By Jonn Gorpon Smiru, M.D. 8vo. 16s, 


BY THE SAME AUTHOR, 
AN ANALYSIS of MEDICAL EVIDENCE; comprising Directions for 


Practitioners, in the View of becoming Witnesses in Courts of Justice; and an 
Appendix of Professional Testimony. 8yo. 12s. 


SIR ASTLEY COOPER’S LECTURES. 
THE LECTURES of SIR ASTLEY COOPER, Bart., F.R.S. Surgeon to 
the King, &c. &c. on the PRINCIPLES and PRACTICE of SURGERY : with 
additional Notes and Cases. By FrepERIcK TYRRELL, Esq. Surgeon to St. 


e 


Thomas’s Hospital, and to the London Ophthalmic Infi - Vol. III. 10s. 6 
Vols. I. and IL. 8vo. 10s. Gd.cach. namely. ¥ Ol. Ts 10d, Aid 


COOPER ON DISLOCATIONS. 


A TREATISE on DISLOCATIONS and on FRACTURES of th 
JOINTS. By Sir Astiey Cooper, Bart., F.R.S. i s 
&e. &c. New Edition, 4to. : : anecon, "the Bue, Se: 
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PRICHARD ON THE NERVES. 
A TREATISE on DISEASES of the NERVOUSSYSTEM. Vol. I. 8vo. 12s. 


DANIELL ON METEOROLOGY. 

METEOROLOGICAL ESSAYSand OBSERVATIONS; embracing, among 
others, the following important subjects—On the Constitution of the Atmosphere— 
On the Climate of London—On the TRADE WINDS, considered with regard 
to Mr. Daniell’s Theory of the Constitution of the Atmosphere. By Capt. Basix 
' Hatz, R.N. F.R.S.—On EVAPORATION, as connected with Atmospheric 
Phenomena—On CLIMATE, considered with regard to Horticulture—On the 
OSCILLATIONS of the BAROMETER—On the GRADUAL DETERIOR- 
ATION of BAROMETERS and the MEANS of PREVENTION—On the 
HORARY OSCILLATIONS of the BAROMETER, &c. &c. With Plates of 
Instruments, Diagrams, and Linear Tables. Second Edition, improved and en- 
larged. By J. FREDERICK DANIELL, F.R.S. 8vo. 16s. 


DR. ARNOTT’S ELEMENTS OF PHYSICS. 


ELEMENTS of PHYSICS, or NATURAL PHILOSOPHY, General and 
Medical, explained independently of Technical Mathematics. By N. ArNorT, 
M.D. of the Royal College of Physicians. In One Volume 8vo. with numerous 
Engravings on Wood. 11. Is. 


DISEASES OF THE SKIN. 

A PRACTICAL TREATISE on DISEASES of the SKIN, arranged with a 
view to illustrate the Constitutional Causes of these Diseases, as well as their local 
Character. New Edition, improved, by SamuEL PLUMBE, Member of the Royal 
College of Surgeons of London, &c. &c. 8vo. 14s. with two beautifully coloured 
Engravings. 

DR. PARRY’S MEDICAL WRITINGS. 

COLLECTIONS from the UNPUBLISHED MEDICAL WRITINGS of 
the lateC. H. Parry, M.D., &c. 2 vols. 11. 12s. 


BY THE SAME AUTHOR, 


ELEMENTS of PATHOLOGY and THERAPEUTICS. Second Edition, 
royal 8vo., 14s. ; ; 

An INTRODUCTORY VOLUME to the ABOVE COLLECTIONS, by 
CuHar_es H. Parry, M.D., F.R.S. 8vo. 10s. 


ANNESLEY ON DISEASES OF INDIA. 


SKETCHES of the most PREVALENT DISEASES of INDIA, comprising 
a Treatise on the Epidemic Cholera of the East, Statistical and Topographical 
Reports of the Diseases in the different divisions of the Army under the Madras 
Presidency, and Practical Observations on the effects of Calomel on the Alimentary 
Canal. Illustrated by Tables and Plates. By JaMES ANNESLEY, Esq., Madras 
Medical Establishment. S8vo. with coloured Plates. 18s. 


COOPER’S SURGICAL DICTIONARY. 


A DICTIONARY of PRACTICAL SURGERY, comprehending all the most 
Interesting Improvements from the earliest times down to the Present Period; an 
Account of the Instruments and Remedies employed in Surgery; the Etymology 
and Signification of the principal Terms; and numerous references to Ancient and 
Modern Works, forming a ‘‘ Catalogue Raisonné”’ of Surgical Literature. The 
Fifth Edition, corrected and enlarged. By SamuEL CoopsEr, Surgeon to the 
Forces, &c. &c. &c. B8vo. 27s. 


BY THE SAME AUTHOR, 
FIRST LINES of SURGERY. 8vo. 18s. 
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CURTIS ON THE EAR. 


A TREATISE on the PHYSIOLOGY and DISEASES of tle EAR, with 
the most approved modes of treatment. By J. H. Curtis, Esq-, Surgeon-Aurist 
to the King. The present Edition is intended not only for the profession, but also 
for the use of Deaf Persons; it contains much new and important information on 
Otitis, Otorrheea, Nervous Deafness, and Cases of Deaf and Dumb, Fourth Edi- 
tion, 8vo. 7s. Gd. ar) 


BY THE SAME AUTHOR, 


A NEW and IMPROVED MAP of the EAR; the Subjects taken from 
Anatomical Preparations in the possession of the Author. Designed chiefly for the 
Use of Pupils. Coloured, 6s. 

CASES ILLUSTRATIVE of the DISEASES of the EAR; with Practical 
Remarks relative to the DEAF and DUMB. 8vo. 3s. 6d. 

A CLINICAL REPORT of the ROYAL DISPENSARY for DISEASES 
of the EAR, with remarks on the objects and utility of the Institution. 


ON THE TREATMENT OF FRACTURES. 


A SYLLABUS of the LECTURES delivered by Mr. AMESBURY, on the 
above subjects; containing a Description of the Modes of Applying the Appara- 
tuses, which he has invented for the Cure of Fractures, Stiff Joints, and for the re- 
moval of Deformities; illustrated by Twelve Plates, and a short Description of a 
Case under each head, 8vo. 12s. 


EARLE’S SURGERY. 


PRACTICAL REMARKS on FRACTURES at the UPPER PART of the 
THIGH, and particularly Fractures within the Capsular Ligament. Observations 
on Fractures of the Olecranon.—Description of a new Apparatus for securing the 
Upper Extremity in injuries of the Shoulder-joint and Scapula—By HENRY 
Ear eE, F.RS. Assistant Surgeon to St. Bartholomew’s Hospital. 8vo. 8s. 


DR. YOUNG ON CONSUMPTIVE DISEASES. 


A PRACTICAL and HISTORICAL TREATISE on CONSUMPTIVE 
DISEASES, deduced from original Observations, and collected from Authors of all 
Ages. By Tuomas Youne, M.D. 8vo. 12s. 


DIABETES AND DROPSIES. 

A PRACTICAL TREATISE on DIABETES, with Observations on the 
TABES DIURETIC, or URINARY CONSUMPTION, especially as it 
occurs in Children ; and on Urinary Fluxes in General. By RoBERT VENABLES, 
M.D. Physician to the Henley Dispensary. 8vo. 7s. 6d. 


BY THE SAME AUTHOR, 


CLINICAL REPORT on DROPSIES; with Observations explanatory of 
their Pathology and Therapeutics: with an Appendix, on the Theory and Treat- 
ment of Organic Diseases in general. 8vo. 8s. 


DR. THOMAS ON DIGESTIVE ORGANS. 


_ PRACTICAL OBSERVATIONS on CHRONIC AFFECTIONS of the 
DIGESTIVE ORGANS, and on BILIOUS and NERVOUS DISORDERS, 
&c. &c. &c. By Joun Tuomas, M.D, Physician at Cheltenham, one of the 


Physicians to the Cheltenham Dispensary. 8yo. 8s, a Third Edition, with con- 
siderable Additions. 


PRING’S PATHOLOGY. 


AN EXPOSITION of the PRINCIPLES of PATHOLOGY, and of the 
TREATMENT of DISEASES. By DaniEx Princ, M.D. 8yo. 14s. 
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DR. SUTTON ON GOUT, &c. 
TRACTS on DELIRIUM TREMENS and on the GOUT. By Tuomas 
Sutton, M.D. 8vo. 7s. 2 , 


DISTORTIONS OF THE SPINE. 


PRACTICAL OBSERVATIONS on DISTORTIONS of the SPINE, 
CHEST, and LIMBS; together with Remarks on Paralytic and other Diseases 
connected with impaired or defective motion. By W1LL1aM TILLEARD WarD, 
F.L.S. Member of the Royal College of Surgeons of London, &c. &c. 8vo. 7s. 


DENTAL SURGERY. 


PRINCIPLES of DENTAL SURGERY, exhibiting a new method of treat- 
ing the Diseases of the Teeth and Gums, especially calculated to promote their 
‘health and beauty; intwo Parts, by LEonarD KoECKER, Surgeon Dentist, 14s. 


DR. BARRY ON THE VENOUS BLOOD. 


EXPERIMENTAL RESEARCHES on the INFLUENCE of ATMO- 
SPHERIC PRESSURE upon the Venous Circulation, Absorption, and the Pre- 
vention and Cure of Hydrophobia, and the Symptoms arising from every Species of 
Poisoned Wounds. By D. Barry, Member of the College of Physicians of 
London, &c. 8vo. 7s. 


HUTCHISON’s SURGERY. 


PRACTICAL OBSERVATIONS in SURGERY : more particularly as re- 
gards the NAVAL and MILITARY SERVICE. Illustrated by. Cases, and 


various officialdocuments. Second edition, considerably enlarged, by ALEXANDER 
CortanD Hurtcuison, late Surgeon to the Royal Naval Hospital at Deal, &c. 
&ec. 8vo. 12s. 


DISEASES OF THE CHEST. 


ORIGINAL CASES, with Dissections and Observations, illustrating the Use 
of the STETHOSCOPE and PERCUSSION in the Diagnosis of DISEASES 
of the CHEST; also Commentaries on the same subjects, selected and ‘translated 
from Avenbrugger, Corvisart, Laennec, and others. By Joun Forses, M. D. 
Physician to the Chichester Dispensary. 8vo. 10s. 6d. with Plates. 


DISEASES OF THE EYES. 


A REVIEW of the different MODERN OPERAT:ONS performed on the 
EYES, for the Restoration of lost, and the Improvement of imperfect Vision; also 
a full account of the various Structures and Diseases of the Eyes, and their appen- 
dages. By WiLxi1am CLEoBuRyY, Member of the Royal College of Surgeons, 
London ; and one of the Surgeons to the Radcliffe Infirmary, Oxford. 8vo. 10s. 6d. 


BY THE SAME AUTHOR, 


A FULL ACCOUNT of the SYSTEM of FRICTION, as adapted and pur- 
sued with the greatest success in cases of Contracted Joints, &c. By JoHN GRos- 
VENOR, Esq. of Oxford. Third Edition, 7s. 6d. 


LONDON DISSECTOR. 


¢ 
THE LONDON DISSECTOR;; or, System of Dissection practised in the 
Hospitals and Lecture Rooms of the Metropolis: explained by the clearest Rules, 
for the Use of Students, comprising a description of the Muscles, Vessels, Nerves, 
and Viscera of the Human Body, as they appear on Dissection, with Directions for 
their Demonstration. By JAMES SCRATCHLEY, Surgeon to the Royal Regiment 
of Artillery; and to the Corps of Royal Engineers. Seventh Edition, price 6s. 
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LONDON PRACTICE OF MIDWIFERY. 


LONDON PRACTICE of MIDWIFERY; or, A Manual for Students : 
being a complete Course of Practical Midwifery ; in which are included the Treat- 
ment of Lying-in Women, and the Diseases of Children. A new Edition, 12mo. 
6s. 


HOLBROOK on HYDROCELE anp BRONCHOCELE. 


PRACTICAL OBSERVATIONS on HYDROCELLE, with a view to recom- 
mend a new Mode of Operating for that Disease. ‘To which are added, SOME 
PRACTICAL OBSERVATIONS on BRONCHOCELE, and the INFLAM- 
MATION of the MAMMA. By James Hoxtsroox, Member of the Royal 
College of Surgeons. 8vo. 4s. 6d. 


CARTER ON HOSPITALS. 

A SHORT ACCOUNT of some of the PRINCIPAL HOSPITALS of 
FRANCE, ITALY, SWITZERLAND, and the NETHERLANDS; with 
Remarks upon the Climate and Diseases of those Countries. By H. W. Carter, 
M. D., one of Dr. Radcliffe’s Travelling Fellows from the University of Oxford. 
8yo. 8s. 


EFFECTS OF CLIMATE ON CONSUMPTION. 


MEDICAL NOTES on Climate, Diseases, Hospitals, and Medical Schools in 
France, Italy, and Switzerland; comprising an Inquiry into the Effects of a Re- 
sidence in the South of Europe, in Cases of Pulmonary Consumption, and illus- 
trating the present state of Medicine in those countries. By JamEs Crark, M.D. 
Resident Physician at Rome. 8yo. 7s. 


BARON ON 'TUBERCULOUS DISEASES. 
ILLUSTRATIONS of the INQUIRY respecting TUBERCULOUS DIS- 
EASES. By Joun Baron, M.D., F.R.S. This Work shows, in a particular 
manner, the progress of Tubercles in the Lungs. 8vo. with coloured plates, 15s. 


BEW ON TIC DOULOUREUX. 


OPINIONS on the CAUSES and EFFECTS of the DISEASE denominated 
TIC DOULOUREUX, with Cases and Engravings. By CuarLes BEw, Sur- 
geon Dentist to his Majesty. 8vo. 7s. 6d. 


JAMES ON INFLAMMATION. 
OBSERVATIONS on some of the GENERAL PRINCIPLES, and on the 
PARTICULAR NATURE and TREATMENT of the different species of IN- 
ape pen . ByJ. H. JamEs, Surgeon to the Devon and Exeter Hospital. 
s. 6d. 


DR. THOMAS’S PRACTICE OF PHYSIC. 

The MODERN PRACTICE of PHYSIC, exhibiting the Character, Causes, 
Symptoms, Prognostics, Morbid Appearances, and improved Method of treating the 
Diseases of all Climates. By Rosert Tuomas, M.D. Eighth Edition, revised, 
and considerably enlarged, by an addition of much new and important matter, the 
Prescriptions having been altered in conformity to the last Pharmacopeia of the 
London College of Physicians. 18s. ' 


DR. THOMAS’S DOMESTIC MEDICINE. 
THE WAY to PRESERVE HEALTH, INVIGORATE a DELICATE 
CONSTITUTION, and attain an ADVANCED AGE: with a Treatise on Do- 


Sige aaa divested of Professional Terms. By RoBpert THomas, M. D. 
vo. 08. 
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DR. RAMSBOTHAM ON MIDWIFERY. 
PRACTICAL OBSERVATIONS IN MIDWIFERY, with a Selection of 
Cases, by Jonn RAMsBoTHAM, M.D. 8vo. 10s. 6d. Part I. 


_ HOOPER’s QUINCY’s LEXICON. 

QUINCY’s LEXICON MEDICUM. A New Medical Dictionary; contain. 
ing an Explanation of the Terms in Anatomy, Physiology, Practice of Physic, 
Materia Medica, Chemistry, Pharmacy, Surgery, Midwifery, and the various 
Branches of Natural Philosophy connected with Medicine; selected, arranged, and 
compiled from the best Authors. By Ropert HooreEer, M.D. Large 8vo. New . 
Edition, 11. 7s. . 


THE ANATOMIST’s VADE MECUM. 
THE ANATOMIST’S VADE MECUM. Containing the Anatomy, Phy- 
siology, Morbid Appearances, &c. of the Human Body ; the Art of making Ana- 
tomical Preparations, &. By RopErT HooreEr, M.D. New Edition, 12mo. 8s. 


THE SURGEON’S VADE MECUM. 
THE SURGEON’S VADE MECUM. Containing the Symptoms, Causes, 
Diagnosis, Prognosis, and Treatment of Surgical Diseases; accompanied by the 
modern and. approved Methods of Operating; a select Formule of Prescriptions, 
and a Glossary of Terms. By RoBERT Hoorer, M.D. New Edition, with 
Plates, 12mo. 8s. 


THE PHYSICIAN’S VADE MECUM. | 

THE PHYSICIAN’S VADE MECUM, Containing the Symptoms, Causes, 

Diagnosis, Prognosis, and Treatment of Diseases; accompanied by a Select Col- 

lection of Formule, and a, Glossary of Terms. By RoBERT Hooper, M. D. 
New Edition, 12mo. 7s. 


HOOPER’S EXAMINATIONS. 
EXAMINATIONS in ANATOMY, PHYSIOLOGY, PRACTICE of 
PHYSIC, SURGERY, MATERIA MEDICA, CHEMISTRY, and PHAR. 
MACY ; for the Use of Students who are about to pass the College. of Surgeons, 
Medical and Transport Boards) By Rosert HoorEr, M.D. New Edition, 
much enlarged, 12mo. 5s. 6d. 


HASTINGS ON THE LUNGS. 

A TREATISE on INFLAMMATION of the MUCOUS MEMBRANE of 
the LUNGS. To which is prefixed an Experimental Inquiry respecting the Con- 
tractile Powers of the Blood Vessels, and the Nature of Inflammation. By CHaRLEs 
Hastines, M.D. 8vo. 10s. 6d. 


UNDERWOOD ON DISEASES OF CHILDREN. 

A TREATISE on the DISEASES of CHILDREN; with Directions for 
Management of Infants from the Birth. By the late Dr. UNpERWwoop. ° Eighth 
pation, wrath with Notes and Observations, by S. Merriman, M. D., F. 1. S. 

Cc Ovo. 16s. 


WARE ON THE CATARACT. 
OBSERVATIONS on the CATARACT and GUTTA SERENA. By 
JamEs WaRE, Esq. Third Edition, 8yo. 10s. 6d. 


BY THE SAME AUTHOR, 
REMARKS on the OPHTHALMY, PSOROPHTHALMY, and PURU- 
LENT EYES of NEW BORN CHILDREN. Fifth Edition, 8vo. 10s. 6d. 
OBSERVATIONS on SEVERAL DISEASES of the EYE, and Remarks on’ 
si eo of the Male Catheter, and on the Treatment of Hamorrhoids. 
vo. S$. 
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DR. LUCAS ON INFLAMMATION... 
ON the PRINCIPLES of INFLAMMATION and FEVER. By C.E. 
Lueas, M.D. 8vo. 8s. 


a 


JOHNSON ON TROPICAL CLIMATES. 


THE INFLUENCE of TROPICAL CLIMATES, more especially the Cli- 
mate of India, on European Constitutions ; the principal Effects and Diseases 
thereby induced; their Prevention or Removal; and the means of preserving 
Health in Hot Climates, rendered obvious to Europeans of every capacity. By 
James Jonnson, M.D. New Edition, 8vo. 16s. 

BY THE SAME AUTHOR, 

AN ESSAY on MORBID SENSIBILITY of theSTOMACH and BOWELS, 
as the proximate Cause, or characteristic Condition of Indigestion, Nervous Irri- 
tability, Mental Despondency, Hypochondriacism, and many other Ailments, with 
an improved Method of Treatment, Medicinal and Dietetic. To which are added, 
Observations on the Diseases and Regimen of Invalids, &c. Third Edition, 
enlarged. 6s. 

A TREATISE on DERANGEMENTS of the LIVER, DIGESTIVE OR. 
GANS, HEART, and NERVOUS SYSTEM. New Edition, 8vo. 8s. 6d. 

The INFLUENCE of CIVIC LIFE, Sedentary Habits, and Intellectual 
Refinement, on Human Health and Human Happiness. 8vo. 3s. 6d. 


PARIS’S PHARMACOLOGIA. 


PHARMACOLOGIA :, comprehending the Art of Prescribing upon Fixed 
and Scientific Principles ; together with the History of Medicinal Substances. By 
J. A. Paris, M.D. In 2 vols. 8vo. Sixth Edition, considerably enlarged, 11. 5s. 
This edition contains, for the first time, the Medicinal Dynameter, or revolving 
scale, by which the absolute and relative strength of any quantity of a medicinal 
compound, as well as its several equivalents, may be immediately found, by bring- 
ing the substance in question,to the figure representing its dose. 


LONDON MEDICAL REPOSITORY. 


LONDON MEDICAL REPOSITORY ; MONTHLY JOURNAL AND 
REVIEW. Lately conducted by Dr. Burrows, Dr. Uwins, and Dr. A. T. 
Thomson, and now edited by Dr. Copland, Dr. Darwall, and Dr. Conolly. Con- 
sisting of Original Communications on Medical Subjects—Reviews of New Books 
—Selections from Foreign Medical Works—Medical and Physical Intelligence— 
List of New Publications, &c. &c. Published in Monthly Numbers, at 2s. 6d. 


each. 


UNDERWOOD'S MEDICAL CATALOGUE For 1827. 


A CATALOGUE of an EXTENSIVE COLLECTION of BOOKS in 
Anatomy, Medicine, Surgery, Midwifery, Chemistry, Botany, &c. Price ls. 


In the Press. 


A TREATISE on those DISEASES which are directly. 
or indirectly connected with INDIGESTION ; comprising a Commentary on the 
Principal Ailments of Children. By Davip Uwins, M. D. 


A TREATISE on the NATURE and CURE of 
HOOPING COUGH andCROUP. By James Corxianp, M. D. 


A TRANSLATION of the New Edition of LAENNEC 
on DISEASES of the CHEST. By Jonn Forses, M.D. Physician to the 
Chichester Dispensary. 
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WOUNDS OF RHE EXTREMIMJES Re 


REQUIRING THE DIFFERENT oubteyipys gb arorarion: 


in which 
The various Methods of performing these Operations are shown, together with their 
After-Treatment ; 
and containing an account of 


he Author's successful Case of Amputation at the Hip-Foint, 
&e. &e. &e. 


WITH FIVE EXPLANATORY PLATES. 


Being a Record of the Opinions and Practice of the Surgical Department of the 
British Army, at the Termination of the Wars in Spain, Portugal, France, 
and the Netherlands, in 1814 and 1815. 


BY G. J. GUTHRIE, F.R.S. 


Surgeon to the Westminster Hospital and to the Royal Westminster Infirmary for Diseases of 
the Eye; Consulting Surgeon to the Western Dispensary for the Diseases of Women and 
Children ; Deputy Inspector of Hospitals during the Peninsular War; Doctorin Medicine in the 


University of Aberdeen; Associate of the Medical Societies of the Faculty of Paris; Lecturer 
on Surgery, &c. &e. &e. 


THE THIRD EDITION. 


| | ~ LONDON: 
PRINTED FOR BURGESS AND HILL, MEDICAL BOOKSELLERS, 
GREAT WINDMILL STREET, HAYMABKET. 


1827. 


PR ee 


~ 
en 
ie 


* 
? 


Sa ty A 4 Ae 49) Ass AMON 


MP SO De yu HN, Pane maagtinie he) STAT w Be 


ao! a it nn om ik oe sere, ‘at a Ny eal KY * sae Bae th at: 


rr be see awe, i 
iy) - 
ee wa a i 2 


i bak a Beet ty j 


i ae sie sian yan’ ie ‘i 


Fe nes Sn Sie PP |e 
} hth ae ' 


‘ 


. 


\ i 
U : » 


bien aay ‘a Aue ee 


. 


be eat, 


oa 


uty, x i> rau 7 ‘ q as 
ona Oh? oe 
Hk, eat is: jcihigd 46 19 wrlia Te) Hi ssigial tie dh Nie Fe alee . 
obey Ligh 1 ahpebas ala i ach Baosuiacs 5h ny PAE, a0) lips ae 
BA aN Poult reed HE sh wbantadayt ra.8 i Mh yet Fel ES, 


ry tee | 7 Pee i " et ae 
was ; 


J % ne 


. al 
ap Rh) cri" ‘ 
7 St 


el ied le 
J ’ 
F : 
@ na ’ 


? . — bot s: 


aa he } ce 2 th La 


ae 
sihaite Hal hey 
tg ae, a ee wipe Se 


sae ni Ey 


eat, Cor batt ae 
bf f nf Ny 
4 s x 


7 a) iy. yon 


ny 


ei 
y 5) ¥ Mt 
Shia east ook ae via: pies ten ing 


a i o Ws KOA, ‘PAE AUD 


yay ‘ente i> cern ieee, cca ree Ds? a ae 
{ , 


TO THE KING 


SIRE; 

In presuming to offer this work 
to your Majesty’s notice, and to send it forth | 
under the sanction of your Majesty's appro- 
bation, I have been actuated by the feeling, 
that however glorious the war to which it 
alludes, still the signal successes which at- 
tended your Majesty’s arms, and led to its 
happy termination, were not acquired without 
losses,, which cannot have failed to leave a 
painful recollection in the breast of your 
Majesty. It will be some alleviation of this 
regret to know, that these very losses have 
been conducive to the comfort and safety of 


others of your Majesty’s subjects, from the 


IV 
improvements they have given rise to in the 
art and science of Surgery, of which this 
work, on all the subjects of which it treats, 
is a record. It is the knowledge of this fact 
alone which has led to its being laid at the 
feet of your Majesty, by 


Your Majesty’s 
most devoted and faithful 
Servant and Subject, 


_ GEORGE JAMES GUTHRIE. . 


PREFACE. 


‘Wuen I printed the first edition of this work 
‘in. 1815, I stated, that it contained “ many opinions 
in opposition to those received in common by the 
profession, and even now taught.” I also said, that 
in publishing them I was desirous of making. known 
“what had been the practice of the surgeons of the 
‘British Army during the Peninsular war, and to 
preserve for them the credit of improvements, which 
they alone have introduced into the science and art of 
surgery, and particularly in the operative part, in 
-which they have been eminently successful.” In 
‘referring to my professional brethren that credit which 


was their due, [ by no means wished to exonerate 


myself from any blame that might be attached to the. 


practice recommended, for I was aware that some. of 
these opinions were not common to the whole, and for 
these in particular,’ as well as for. every one,of them, 
I held myself responsible. 1 was contented to, allow 


‘them to find: their way as ‘unobtrusively as. possible 
b 
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into the world, satisfied they would stand the test of 
investigation, and be ultimately adopted as principles. 
In this I was not mistaken; they have not only been 
generally adopted, but pirated by some persons, and 
even advanced as something new by others, many 
years after I had published them. In order to puta 
stop to such proceedings, I shall now enumerate those 
points in which surgery is indebted for its improvement 
to the medical department of the army and the practice 
-of the Peninsular war; and in’so doing I trust I 
‘shall redeem the pledge given tothe medical officers 
of the different branches of the public service, in the 
Introductory Lecture: to my first course of Lectures 
on Surgery in 1816, that I would always. defend and 
‘maintain their right to the improvements they had 
suggested or made against all encroachment. 
Previously to the termination of the war in 1815, 
and the appearance of the first edition of this’ work, 
‘the opinions of Mr. Hunter on the powers and capa- 
bilities of the human constitution were universally 
received. As general principles they did little mischief ; 
but when they came to be acted upon, the results were 
‘not found to coincide with the principles from which 
‘they were deduced. When an injury had occurred:to 
’a person in health, rendering the loss of a limb neces- 


sary, he recommended that an operation should not be 
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performed until after suppuration had been established, 
a period probably of six weeks, which, even if the 
patient survived, was often found to be too. late to be 
serviceable. From the failure of this practice, the con- 
trary one of immédiate amputation became gradually 
more general during the war, and at its close, I not 
only advocated and established the propriety of it,. but: 
‘examined the, reasoning on which Mr. Hunter's opinions 
were founded, and I trust have proved ‘it to be defective. 
That it was. so ought indeed to. have been presumed, 
» when the facts: were found to be opposed to the reasons. 
It was not however on the single point of amputation 
that -this reasoning led into error, it embraced the 
~ whole subject of inflammation and its consequences, 
which I believe can only be consistently viewed on the 
principles regarding the human constitution which I 
‘have advanced. - The variations in the nature and 
appearances of Erysipelas may through them be more 
_-easily comprehended, and the treatment of mortifi- 
cation more . scientifically undertaken. The Baron 
Larrey had shown, that in gangrene from wounds, 
amputation might. occasionally be resorted to with 
success , during. its progress, in opposition to the 
- received opinions of the schools ;. but. he did not explain 
that this, was. entirely dependent’ on the circumstance 
of its. being local. The division I have made into 
b 2 
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constitutional and local mortification, and the practice’ 
I have indicated to be followed in the different species 
of gangrene, from whatever causes they may have 
originated, as dependent on this distinction, are im- 
provements which many are inclinéd to adopt, without 
being aware to whom they ‘are indebted for them. 
There is still however an unaccountable slothfulness in 
some in neglecting all inquiry into this subject,: whilst 
there is in others an obstinate adherence to the old 
practice, although invariably unsuccessful. 

The practice of the Peninsular war led however to 
another important result in surgery ; it dissipated that 
delusion, which had so long obtained possession of 
the»minds of surgeons of every description, “that it 
was impossible to command the flow of blood through 
the great arteries.” I overturned at once this hypo- 
thesis, declared it to be visionary, and not only without 
foundation, but the reverse of fact. On the return of 
the medical officers of the army to London in 1814, it 
was not a little amusing to them to hear teachers of 
surgery gravely informing their students, that amputa- 
tion at the shoulder-joint was a most formidable 
operation, on account of the impossibility of ‘effec- 
tually preventing the flow of blood through ‘the 
arteries; and when they did notice amputation of the 


hip-joint, it was only to declare it a murderous ope- 
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ration. What is the state of things now ? What has, 
the short space of twelve years done for this branch of 
surgery! Why almost. too much, The facility with 
which these operations can be performed, and the. 
safety which attends them, has been shown, and all, 
alarm has been banished from the minds of surgeons on 
these points. It is now to be feared, that they may, 
become unmindful of the precepts I have laid down 
demonstrating their necessity, and recommend them to 
be performed when others less important might suffice. 

The practice of the Peninsular war was decisive 
on many other points. It overturned the appli- 
cation of the theory of aneurism to the treatment of 
wounded arteries ; and my paper on wounded arteries, 
published in 1811, in the New Medical and Physical 
Journal, demonstrated the necessity which existed 
for performing the operation at the wounded part of the 
vessel, and not at a distance. It showed, what is not 
yet well understood by many, that in no case (and 
this is without any exception) should one ligature 
above the wound be depended upon, but that another 
should be applied below it. | 

I have proved from official documents, that the 
great dread entertained of secondary hemorrhage in 
Gun-shot Wounds was groundless, whilst the practice 


in all cases has been established on more certain 
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principles than heretofore. These and many other minor 
points I do not think it necessary to notice. A careful 
examination of the books which existed at the com- 
unencement of the Peninsular war, and a comparison of 
them with the observations there made on the same sub- 
ject, will show in what part the alterations and improve- 
ments have taken place ; whilst the work, from its con- 
tinual reference to the different periods of the war, 
demonstrates the fact of the particular time at which 
each of them was established, if it does not mark that at 


which they originated. 


2, Berkeley Street, Berkeley Square, 
mn) June 18, 1827. 
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GUN-SHOT WOUNDS. 


SOLUTIONS of continuity, caused by the collision of any solid 
substance, impelled by the force of gunpowder against the 
human body, are so denominated ; and have been always sup- 
posed to possess some peculiar properties, which render them 
different from all other wounds. This opinion arose from 
the appearances accruing after an injury of this kind differing 
from those of any other; and as gun-shot wounds, in the 
surgical division of wounds into incised, contused, lacerated, 
&c. belong entirely to neither class, they should be considered 
as a separate one, depending for their general treatment on 
the common principles of surgery, but subject to many pecu- 
liarities. In referring to the general principles of surgery for 
an explanation of the phenomena of gun-shot wounds, I by 
no means wish to estimate so lightly as many authors have 
done, that knowledge in their treatment whichis to be acquired 
by experience; for, although experience without principles 
would never lead to a thorough understanding, or the perfect- 
ing of any subject, yet a knowledge of principles alone, with- 
out that information which is to. be acquired by practice, 
would, in this instance, of the two evils, be most detrimental 
to the generality of patients: for the received principles of 
any science may be found to be erroneous, whilst the laws of 
nature are immutable. 

The nature of a gun-shot wound admits of much more 
difference than most wounds received in civil life from acci- 
dental causes; for the injury, as in many other cases, is not 
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only that of degree, but is differently modified, according to 
the part of the body injured, the size and shape of the offend- 
ing cause, and the force with which it is impelled. The 
wound may, therefore, be at the same time incised, contused, 
lacerated, and penetrating; it may be a simple injury, as re- 
garding the parts of the body injured; or complicated, or 
serious, when parts essential to life, or of consequence in the 
animal economy, are wounded; either as relating to the lesion 
of the functions they perform, or the constitutional symptoms 
that supervene from the injury. 

To enable us to investigate these peculiarities with advan- 
tage, to adapt our practice to the leading characters of each 
injury, to proportion our measures to the urgency of the case, 
to abstain from interference where it is unnecessary or useless, 
and to act with energy where decision is required, it is ad- 
visable to treat of gun-shot wounds under different heads; and 
I have chosen the following classification, as sufficiently ex- 
plicit and instructive. 

1. On gun-shot wounds, or, of wounds in parts of no vital 
importance or comparative consequence in the human frame. 

2. On gun-shot wounds accompanied by lesion of the larger 
nerves. ) . 

3. On gun-shot wounds, or injuries of the extremities, re- 
quiring the operations of amputation. 

4. On gun-shot wounds accompanied by lesion of the 
larger arteries. 

5. On gun-shot wounds affecting the head and neck. 

6. thorax. 

7. abdomen. 
~ 8. On gun-shot wounds accompanied by fracture of the 
bones. 
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I. 
OF SIMPLE GUN-SHOT WOUNDS; 


Or, of Wounds in Parts of no vital Importance or compa- 
rative Consequence in the Human Frame, and which in 
general require little Interference on the part of the 
Surgeon. 


A. wound made by a musket-ball is strictly a contused 
wound, and has therefore been supposed to partake, in a re- 
markable degree, of the immunity such wounds generally 
enjoy, of comparative freedom from pain and hemorrhage ; 
whilst the process of restoration, or filling up of the wound, has 
been equally presumed to be preceded by considerable. sup- 
puration, or of sloughing of the parts more immediately 
effected ; being fundamental errors of principle, which, have 
had a fatal influence on the practice resulting from them. 
For the degree of contusion is entirely dependent on the shape 
of the projectile, the force of impulsion, and the resistance 
opposed, which equally influence the symptoms and appear- 
ances resulting from the wound. 

From the ideas usually attached to a contused wound, it 
has been supposed that gun-shot wounds are not painful at 
the moment of infliction., This, as a general principle, is 
erroneous, although in many the pain is but trifling, whilst in 
others it is severe, and, in. some few rare instances, the pa- 
tient has been unconscious of the injury. Allowing for the 
difference of sensibility in individuals, and the different mani- 
festations of suffering made by them from the same apparent 
cause, it may be concluded, that, in soft parts, the pain felt 
is in an inverse ratio with the degree of contusion; we might 
perhaps say more justly, ought to be; for, in two. persons 
suffering apparently from the same kind of injury, and with 
the same detriment, one will writhe with, agony, whilst the 
other will smile with:contempt. | I have seen a sluggish’ phleg- 
matic individual actually dancing, aud screaming from a shot 
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through the thigh, whilst a very irritable man has only re- 
gretted it as an inconvenience. At the first battle which took 
place in Portugal, the 29th regiment, to which I was attached, 
had 200 men wounded in storming the heights above the vil- 
lage of Roliga, and most of these men were lying in a line of 
two hundred yards extent; they were all known to me by 
name as well as by person: the conflict was soon over, and 
the difference of expression in begging for assistance, or ex- 
pressing their sense of suffering, will never be obliterated from 
my memory; and it would have been a lesson to those who 
deny that pain and constitutional alarm are attendant on gun- 
shot wounds, which they would never have forgotten. Froma 
mistaken sense of duty I marched with the regiment towards 
the enemy, who reserved their fire until the troops actually met, 
and I saw and heard the first gun-shot wound received from an 
enemy, that I ever dressed. It was on the shoulder, and the 
soldier described it as a severe numbing blow, depriving him 
momentarily of the use of his arm, and followed by a severer 
pain. Whilst correcting this sheet for the press, an officer 
has called upon me who was wounded by a cannon-shot, on 
the fore part of the thigh, at the siege of Badajos; and he de- 
scribes his sensations at the time as being a confused sense of 
a severe injury, followed immediately by great pain in the part 
affected. Shortly after the battle of Vimiera, I was wounded 
myself in the legs by a musket-ball, which fortunately only 
grazed one and bruised the other; yet it would be difficult to 
convince me that I did not suffer great pain from the injury. 
During the battle of Vimiera, I was examining a wound in the 
arm of a soldier, when he received another ball in the nates, 
the pain of which made him spring from the earth, and in- 
duced us both to seek for shelter. That pain is a general at- 
tendant on gun-shot wounds I think I may be permitted to de- 
clare with confidence; that it varies in intensity I have ad- 
mitted, and that in some very rare instances it is not expe- 
rienced, cannot be disputed ; for, on several occasions, I have 
had applications for assistance on account of one wound, and 
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have perceived from the bleeding that another had been re- 
ceived, of which the soldier was unconscious. But this never 
takes place when an organ of importance is injured, and is a 
circumstance by no means peculiar to gun-shot wounds ; for 
when two men, or even children, are wrestling or fighting, many 
injuries are sustained which usually cause much pain, but which 
at the moment are not felt; and in battle, when the ball is im- 
pelled with great force from an unexpected quarter, whilst the 
soldier is anxiously engaged in another, he may be wounded 
without being immediately sensible of it. I am induced then to 
‘conclude from many considerations, that the greater the velo- - 
city with which the projectile is impelled, the rounder and 
smaller the size, and the less the resistance opposed, the less 
will be the sensation of pain produced in the sufferer. But even 
this opinion must be received with considerable latitude, for man 
admits not of mathematical precision ; and a cannon-ball will 
sometimes completely destroy the internal texture and life of a 
part, without tearing the skin or causing much pain, and yet 
the shot causing such injury have usually lost the greater part 
of the velocity with which it was originally propelled. A 
musket-ball, merely impinging against a soft part, without 
rupturing the skin, invariably causes much more immediate 
pain, and for several days much more inability, than if it had 
actually entered, or passed through it. Major King of the 
Fusileers was killed at New Orleans by a musket-ball, which 
_struck him on the pit of the stomach, leaving only the appear- 
ance of a contusion, apparently in the same manner as a blow 
from the hand of a pugilist on the same part. 

The subject of pain is, however, of trifling import, when 
compared with that of hemorrhage ; it is merely a matter for 
discussion, whilst bleeding must be one of great anxiety, and 
may be the cause for necessary or’ unnecessary action. The 
erroneous idea, which has pervaded alike medical books and 
‘the minds of medical men, that gun-shot wounds do not bleed 
unless great arteries are wounded, has arisen from generalizing 
too much, when the authors have not been actors in the scenes 
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they describe; or from their first laying down a supposititious 
foundation, and then rearing on it a superstructure, such as. it 
ought to be according to theory, without encumbering them- 
selves as to the fact. According to theory, a gun-shot wound, 
being a contused wound, ought not to bleed, in the first in- 
stance, because the parts are dead’ or deadened ; and if it 
should bleed, some great blood-vessel must be injured ; whilst, 
according to the same authority, secondary hemorrhage was 
to be expected and dreaded at the moment of the separation 
of the sloughs. Hence have'l seen a surgeon on the field 
of battle, groaning under the weight and inconvenience of 
a sack full of tourniquets, not one of which he would, in all 
probability, have a proper opportunity of applying, and tor- 
menting himself for days after the action, in the expectation of 
secondary hemorrhages, which never took place. Facts are 
often opposed. to theory, and in nothing more than on this 
point; for although some gun-shot wonnds bleed but little at 
the moment of infliction, there is, in the greater number, more 
or less loss of blood, and occasionally in considerable quan- 
tity, although there be no vessels of importance injured. In 
wounds of the face and neck, the quantity lost is often consi- 
derable, and the clothes are generally covered with it. If the 
ball inflicting the injury should have come in contact with 
any solid substance, previously to its touching the human 
body, it may have become of an angular, irregular, and even 
flattened form ; the wound will be, in consequence of this 
change in the ball, more lacerated than contused, and the loss 
of blood, in all probability, greater. The colour of the blood 
will be arterial, but a wound of a large artery is not to be 
feared, unless it be emitted in great quantity, and per saltum, 
and continues to be poured out of a bright colour’ and with- 
out intermission, in spite of the common pressure, or means 
made use of for its suppression ; in which case the lesion of an 
artery of some magnitude is indicated. The bleeding from a 
simple flesh wound soon ceases, and does. not return, except 
some violence be done to the part ; whilst in a case of wounded 
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artery; it sometimes continues until the patient dies, which 
is frequently the case when a large artery is partially divided. 
If the artery be completely divided, a considerable quantity 
of blood is quickly lost, and the patient may also die; but in 
general, syncope, or a state nearly allied to it, supervenes, and 
the hemorrhage ceases spontaneously. The same thing takes 
place when a limb is carried away by a cannon-shot, and 
proves the safeguard of the patient’s life; for serious and de- 
structive bleeding has ceased in most cases before a tourni- 
‘quet can be applied ; and indeed in the greater number of 
cases they are of no use whatever; for after the hemorrhage 
has been once spontaneously suppressed, it does not in gene- 
ral return ; and whenever it does return, the patient’s life will 
certainly be lost, unless proper and effective assistance be at 
hand*. I am here stating general rules, and not noticing 


* Mr. Wardrop, in an interesting paper inserted in the tenth 
volume of the Transactions of the Medical and Chirurgical Society, 
entitled, ‘“Some Observations on a Mode of performing Operations 
on irritable Patients, in which bleeding to Syncope is recommended, 
in order to overcome the Irritability and Sensibility for the Time re- 
quired,” considers the loss of blood as otherwise advantageous, because 
he had almost universally observed, that those patients recovered from 
Operatiuns best who lost the greatest quantity of blood; ‘‘a fact,’’ he 
says, “strikingly illustrated after the battle of Waterloo, when it was 
found, that the wounded who were left in the field, and not taken into 
hospitals till the fourth and fifth day after the battle, recovered much 
sooner than those who were immediately attended to. This difference 
could only be accounted for, by the bleeding from the wounds being so 
extensive as to produce syncope ; thus preventing inflammation and 
_ fever.””” The fact I do not object to, but the inference is, I think, 
incorrect, being incompatible with the statement made above. The 
loss of blood, which occurred in these persons, took place only at the 
moment of injury, and was in the same proportion as in those’ cases 
which were carried into the towns, and improperly fed and treated. 
If a second bleeding had taken place from a wounded artery, the pa- 
tient’s life must have been lost, unless a proper operation was. per- 
formed, as will be further shown in the chapter on Wounded Arteries. 
The real truth is, that the patients thus exposed were nearly all] suffer- 
ing from fracture of the lower extremities, which prevented their being 
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exceptions ; for when a large artery is only partially divided, 
the application of a tourniquet, or the production of the ef- 
fect of it by any other means, will alone prevent a fatal ter- 
mination, which actually did happen in three cases which have 
come to my knowledge, in one of which the femoral, in the 
other the humeral, and in the third the carotid artery was 
wounded. Inthe same manner the application of a tourni- 
quet, or of pressure, may save a few ounces of blood in 
some particular instances, and consequently the life of a va- 
luable man; but in general it is not the tourniquet which 
suppresses the hemorrhage and saves the life of the patient, 
but the spontaneous efforts of nature alone. 

It may be received as a general rule, although admitting 
of exceptions, that a hemorrhage thus spontaneously re- 
pressed will not recur, unless from impropriety of conduct, 
or accidental violence ; neither will a due degree of suppu- 
ration or sloughing in the wound effect it. The chance of 
secondary hemorrhage is but trifling; and if m such cases as 
these it is so, there can be no doubt but that it must be next 
to nothing in others where no vessel of importance has been 
injured. On the separation of the sloughs, a little blood may 
occasionally be lost, but it is generally caused by the impa- 
tience of the surgeon, or the irregularity of the patient, and 
seldom requires attention. Sometimes at this period, that is, 
from the eighth to the twentieth day, a large artery will give 
way from sloughing or ulceration; but the proportion of cases 
requiring the ligature of arteries will not be greater than three 
or four in a thousand taken indiscriminately, exclusive of 
hzemorrhage caused by hospital gangrene, inordinate slough- 


removed, until the means of transport were plentiful; and these un- 
fortunate men were not benefited by the exposurse, although they in- 
dubitably were by the starvation they underwent. The want of food 
has never been found injurious after any great battle, inasmuch as absti- 
nence is an excellent mode of preventing inflammation ; but it is not 
consonant to common sense to suppose, that proper surgical care is not 
more serviceable than neglect. 
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ing, or broken bones, which are not the usual causes hitherto 
alluded to as inducing secondary hemorrhage; and which, as 
they may almost always be avoided by proper care. and ma- 
nagement, cannot with propriety be considered as legitimate 
causes. : 

It is not intended to deny that hemorrhage does occasion- 
ally take place from wounded arteries, which cannot be con- 
trolled in time, or which requires the tourniquet; but it is not 
common, and seldom occurs unless a large vessel is divided 
near ‘the heart, or is only partially divided and cannot re- 
tract, when the patient will continue to bleed until he 
dies*. An artery, when not hit direct, more commonly recedes 
from the ball by its elasticity, and its coats only are injured 
without any hemorrhage immediately taking place, although 
the parts injured may subsequently slough; but this does not 
necessarily follow, for in some instances, when all the coats 
are affected, they inflame, and the canal of the vessel becomes 
obstructed, of which I have a preparation, where a ball passed 
between the femoral artery and vein without dividing either ; 
and in others, I have reason to believe, the vessel completely 
recovers itself. It is by reason of its elasticity that the sub- 
clavian artery so often escapes when the ball appears to have 
passed directly through its usual track. Sir Lowry Cole, who 
was wounded at Salamanca, and a piece of whose rib subse- 
quently exfoliated, is a good instance of this kind of injury ; 
and the late Sir E. Pakenham was twice wounded. in the neck 
in the same manner, the ball crossing each time from side to 
side across the line of the great vessels, without injuring 
either. His last unfortunate wound was more direct, being 
through the common iliac artery, and killed him on the spot. 

The distinctions then usually made, that gun-shot wounds 
do not bleed at the moment of injury, unless a large artery 


* Colonel Duckworth, of the 48th regiment, at the battle of Al. 
buhera, received a ball immediately through the edge of the leather 
stock, which divided the carotid artery, and killed him before assist- 
‘ance could be procured. 
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be wounded ; and that they do generally bleed, and often 
profusely, after suppuration has taken place; cannot be too 
soon banished from the mind of every surgeon, as they lead 
to very bad practice, and give much unnecessary trouble: 
for instead of waiting with the greatest anxiety for hemor- 
rhages, when the sloughs separate from wounds in the vicinity 
of great arteries, the surgeon may think himself peculiarly 
unfortunate, if he meet with a greater proportion of cases 
than I have mentioned. 

When an organ of importance has been injured, and the 
blow severe, as by a cannon or grape shot, or shell, or from 
the fracture of a bone, and even from the attention being di- 
rected to the receipt-of an injury from the situation in which 
the soldier may be placed, a peculiar constitutional alarm en- 
sues in a much greater degree than would follow an injury of 
equal magnitude, precisely in the same spot, from any other 
cause. It affects alike, although not in an equal manner, the 
coward and the brave, the man of learning and the unlettered 
soldier. As it is, however, an affection often greatly aug- 
mented from an association of ideas, so is it more immediately 
controlled by men of sound judgment, or command of mind, 
and is more certainly removed by the knowledge of the injury 
being of little consequence. 

On the receipt of a wound which has the appearance of 
being fatal, or if circumstances of situation can give rise to 
such an idea in the patient’s mind, the constitutional affection 
is often as manifest at first as when some vital organ has been 
injured ; but it subsides much sooner, and offers us in doubt- 
ful cases a diagnostic symptom of the greatest value and 
certainty. When Marshal Soult was driven out of Oporto 
in 1809, that part of the army to which I belonged seized on 
some boats, and crossed the Douro very unexpectedly into the 
heart of the town. The 29th regiment, which first landed, 
immediately pushed through the town to seize upon a ridge 
above it; the confusion was great, the French had not ex- 
pected it, and had not abandoned the town: the troops, the 
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baggage, sick, &c. fled in all directions, and the inhabitants 
began to take summary vengeance on the stragglers.. The 
29th advanced rapidly on the French army, which, -finding 
itself turned, immediately retreated in confusion. At. this 
moment one of the skirmishers suddenly came upon his ad- 
versary, in consequence of the rapidity of the advance, with 
only a small bank between them; both parties presented, the 
muzzle of the pieces nearly touching, both fired, and both fell. 
The British soldier, after a minute or two, thinking himself 
hit, but. still: finding himself capable of moving, got up, and 
found his adversary dead on the other side of the bank. I 
saw him immediately afterwards in considerable alarm,’ being 
conscious of a blow somewhere, but which on diligent search 
‘ proved to be only a graze from a ball on the ulnar side of 
the arm; yet the certainty he was in of being killed, from the 
respective positions of the parties, had such an effect upon 
him at the moment of receiving this trifling injury, as nearly 
to deprive him for a short time of his powers of volition: 
whereas, if the wound had been received from a concealed 


or distant enemy, it would in. all probability have been) little 


noticed ; there would have been no impression on the mind 
of the unavoidable and impending danger, and. little or no 
consequent alarm. 

The continuance of the constitutional alarm, or shock, 
ought to excite great suspicion of serious injury ; and when 
wounds have been received in such situations, or bear’such 
appearances as render it doubtful whether any parts of vital 
importance have been injured or not, the surgeon may some- 
times make up his mind as to the fact from it alone, when 
other symptoms more indicative of the injury are wanting ; 
and, under all such circumstances, he ought to: be particularly 
guarded in the prognosis or opinion ‘given ‘tothe patient or 
his friends, although every other appearance should even lead 
him to suppose the injury to be less serious. | 

The late Sir William Myers was struck by a musket ball, 
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at the battle of Albuhera, on the outside of the right thigh, 
which broke the bone without appearing to splinter it to any 
extent. I directed him to be conveyed to the village of Val- 
verde, and was led to hope, from the appearance of the 
wound, for a favourable result; seven hours after the acci- 
dent I found him very restless, exceedingly anxious, and the 
countenance indicating something more than a compound 
fracture of the thigh. On questioning him, he complained of 
pain in the belly, and I immediately suspected that the ball 
had slanted off (for he was struck on horseback, with the thigh 
bent), and had passed upwards into the pelvis. The increas- 
ing symptoms of inflammation of the abdominal viscera con- 
firmed my suspicion, and in spite of bleeding, and all the 
care I could bestow, he died early in the morning with the 
greatest calmness. When I informed him that he had but an 
hour or two to live, he pressed my hand, and said, ‘‘ My 
good friend, how many envied me this morning going into ac- 
tion in command of the fusileer brigade! how few will envy 
me now!” He made me promise that he should. not be 
opened, and I know not the exact course of the ball: it may 
perhaps have passed through the thyroid foramen. 

Major General Sir Robert Crawford was wounded, at the 
foot of the lesser breach at the storming of .Ciudad Rodrigo, 
by a musket-ball, which entered the outer and back part of 
the shoulder, through the posterior fold of the armpit, and 
came out at the axilla. I saw him immediately afterwards 
with Dr. Robb, who pointed out a third wound apparently 
too small for the entrance of a ball, and resembling a slit. 
We at first hoped, that this had not been made by the same 
ball, especially as the thoracic symptoms were not urgent ; 
but the continuance of the uneasiness, and the augmentation 
of the symptoms, soon convinced Dr. Robb of the extent of 
the injury; and after death thé ball was found rolling about 
on the diaphragm, having just had sufficient force to pene- 
trate between two of the ribs, but without injuring the lungs. 
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During the successful assault on Badajos, Captain James, 
Deputy Assistant Adjutant General, was brought to me, 
haying been wounded severely on the nates and back part of 
the thighs, at the foot of the breach, whilst giving directions 
to the troops. There were four openings, two apparently 
corresponding with the other two, as the entrances and the 
exit of two balls; and as he was so close to the enemy at. the 
- moment of injury, it was conceived the balls might readily 
have passed out. Some time however had elapsed; and the 
general alarm and distress having but little subsided, the sen- 
sation at the preecordia being oppressive, and the general feel- 
ing of derangement great, I suspected, and was almost con- 
vinced, that the openings did not correspond, although their 
external appearances and direction would admit of the sup- 
position, and that there were three balls at least, one of which 
must have penetrated into the cavity of the abdomen. The 
rising inflammation proved this opinion to be correct, and this 
gallant officer died on the twelfth day, not from inflammation, 
for that had been subdued, but from hemorrhage per anum, 
in consequence of the separation of the sloughs from some in- 
ternal vessel. 

On the retreat of the British army from Fuente Guinaldo, 
in 1812, Captain Prevést, aide de camp to Sir Edward Pa- 
kenham, was wounded in the left side by a ball which passed 
out at the right hypochondrium. From the slanting direction 
and small size of the ball, it could not readily be followed by 
the finger into either cavity; and from its appearance, the 
surgeons, who first saw him, were. in hopes that it had not 
penetrated the chest. The anxiety I have alluded to re- 
mained, and rather increased; and from that circumstance 
alone I pronounced an hour afterwards, that the wound was 
of a very serious nature. I discovered, on dissection, that 
the ball had injured the left lung, the diaphragm, and the 
liver *. | 

* From the examination of this and other cases, which recovered 
from the immediate injury, I am induced to believe, that wounds of the 
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That. this constitutional alarm and derangement is not 
always present to so marked an extent, I most willingly ad- 
mit, and that the proper, and what might be considered even 
necessary and ’ characteristic symptoms attendant on an imjury 
of the most sensible and highly organized parts are also some- 
times ‘wanting, the following case will show. 

During the battle of Talavera I was shifting my situation 
to avoid the ricochet shot of a twelve-gun battery, stationed 
immediately in front of the place I had chosen for my wounded, 
after the assaults of the preceding night: when I saw a man 
running after me waving his hand, and calling out to me to 
stop, which I did, and was rather impatient on finding that 
he wanted me to examine his head, on which he protested 
that one of the round shot I saw plunging around us had just 
alightéd ; and pulling off his cap, which bore the mark of the 
injury, he showed me to my astonishment, that not only was 
the skull driven in, but a portion of the brains and mashed 
bone intermingled with the hair. J sent him tothe rear, and 
never saw him afterwards, although I searched for him in the 
different hospitals*. 


diaphragm (in consequence of the motion of the part) never unite, but 
always leave an opening with rounded edges, through which herniz of 
the stomach or intestines are apt to be formed, and sometimes become 
strangulated. . 

* The plunging of shot, technically denominated ricochet, is a pleas- 
ing, although awful and deceitful sight, the ball appearing to bound 
like a cricket-ball; and we are only led to estimate its force by the 
manner in which it ploughs up the ground. At the affair of Castrojon, 
previous to the great battle of Salamanca, a poor Irish lad of the 27th 
regiment was silly enough to call out to his comrades, on seeing a shot 
of this kind, ‘‘ Stop it, boys ;”? and to endeavour to do so with his foot, 
which was smashed to pieces, so as to render amputation necessary. 
The oddity or naiveté of these fellows, who obtained the name of the 
“ Babes,” was further exemplified on the same day by another of them 
at a very critical moment. The troops had been marching from three 
in the morning until long after mid-day, under a burning sun, which 
killed. several in the ranks, especially Portuguese, and the whole were 
greatly exhausted. At this moment the French,’ after a severe can- 
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The infliction of a gun-shot wound of any importance is 
‘then generally followed by more or less loss of blood, of pain, 
which is occasionally acute, and by a peculiar anxiety, alarm, 
and loss of animal and organic powers, that are in a great 
measure characteristic of this kind of injury. The patient, if 
the injury be great, is often unable to stand without support, 
his muscles are not subservient to the will, a deadly paleness 
overspreads the countenance, a tremor pervades the body, 
big drops of sweat bedew the forehead, the heart almost 
ceases to act, and if a great artery be divided, the patient’s 
life is only saved in consequence of this diminished energy, 
or even by a complete state of syncope. 

On the receipt of a simple gun-shot wound the patient is 
in general brought to the surgeon, slightly hurried and 
alarmed, with some. little loss of motion and power in the 
part, which bleeds, or perhaps only oozes, or if it be some 
time done, it is stiff, dry, and painful. If the ball should 
have passed through the part with great velocity, the sensi- 
bility willbe much destroyed, there will be little pain, but 


nonade, attacked the left of the British army; and Sir Lowry Cole, 
who commanded, in order to put an end to the affair, charged them 
with the 27th and 40th regiments and some squadrons of cavalry. The 
troops, harassed to the last, moved very slowly, the French stvod firm ; 
and when the parties had nearly closed, and it was doubtful which 
would turn (for one party or other always runs), the French broke, and 
left us the field of contest. But at the critical moment, and when one 
half minute more would have crossed their bayonets, one of the Babes, 
seeing a large stone, stooped down, and threw it into the French square, 
with the characteristic exclamation of ‘‘ Hurrah, my boys!” 

On the subject of charging with the bayonet there is great misappre- 
hension: the parties never actually meet, and struggle foot to foot, 
and hand to hand; on the contrary, one side runs away as soon as the 
other comes close enough to do mischief. This is, and has invariably 
been the case with the British, when regiments or large bodies of men 
have met: small bodies of men may have personal conflicts, but almost 
all those who are wounded by bayonets will be found to have received 
- their wounds after the affair had been decided, or rather in the subse- 

quent seuffle. od . nae a ae 
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this will be increased as the wound approaches more to a la- : 
ceration of parts; and it will be most severe at the moment 

of the injury, and for some time afterwards, if the injury 
‘should. amount only to a contusion or bruise, without any 
division of the skin. 

As an injury of this kind is always caused by the im- 
pulsion of some foreign body with violence, which will in 
general have carried with it some part of the clothing, or 
other extraneous substance, it is of consequence to ascertain 
if the ball have passed out; and it is not always possible to 
decide which is the entrance or the exit of the ball; or, when 
the openings are distant, whether they are caused by the 
same, or two distinct balls. To ascertain this, the patient 
ought to be placed in the position he was in on receiving the 
injury, and with reference to the probable situation of the 
enemy, when the nature of the wound will be more clear. 
Suppose a soldier to have a wound on the outside of the 
knee, and another near the hip, if it be ascertained that 
he was stepping forwards at the time, and the enemy much 
above, or a little below him, the course of the ball will be 
satisfactorily accounted for; and if the opening near the knee 
be round and a little depressed, whilst the other is a little 
torn, or is merely a small slit, the entrance and the exit of 
the ball will be clearly marked. If, however, both open- 
ings are rounded, depressed, and the finger can with care be 
introduced a little way, there is great probability of there 
being two distinct wounds. If there should be but one injury, 
the course of the ball can seldom be followed, it may have 
passed above or below the fascia, but in neither case will 
there, at the moment, be any mode of distinguishing the 
track it has taken: if it be below the fascia, the inflammation 
will of course be considerable; if in the cellular membrane, 
there will then be more of laceration than contusion, and 
the parts will unite in great measure by the adhesive inflam- 
mation. In many cases the track of the ball will be marked 
by a black line along the skin immediately over it, indicating 


va 
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a oreater degree of jar and contusion, but not: necessarily’ 
terminating in suppuration, nor requiring an opening: to 
be made for the discharge of matter. | 

The absolute necessity for placing the patient in the same 
situation or position he was in at the moment of injury, has 
been insisted upon by the most ancient. authors ; and it is 
said, that one of them was so scrupulous on this point, ‘as to 
cause a soldier; who had been brought to him wounded, to 
be replaced on his horse, that he might more readily estimate 
the various parts which had been injured. After the battle 
of Toulouse, my attention was directed to a soldier who was . 
said to have received a slight wound in the thigh, but whose 
foot had sphacelated without. any apparent cause. I in- 
stantly declared that the femoral artery had been injured, 
but the attendant surgeon replied, that the wound was not in 
the immediate course of the vessel. On desiring the man to 
bring his limb into the same position in regard to us, that he 
supposed himself to be in towards the enemy when he was 

“wounded, the possibility cf such an occurrence was demon- 
strated, and subsequent dissection proved the correctness 
of the opinion. After the battle of Pampeluna, much sur- 
prise was excited by the femoral artery having escaped in- 
jury from a wound which appeared to pass directly through 
it; but on putting the patient in the same manner in posi- 
tion, it was evident that the ball might readily have passed 
at some little distance to the outside of it. At the battle of 
Talavera a soldier received a ball on the outside of the 
ankle, a corresponding opening appearing at the trochanter ; 
the course of the ball seemed inexplicable, until the man 
related that he was running, and had his foot raised at the 
moment of injury. 

_. The wound made by the entrance of the: ball is generally 
different from that made by its exit. The most marked pecu- 

- liarity attending the entrance is a circular depression, capable 
of admitting the little finger*, and of a livid colour; whilst 
. * The French balls are smaller than those used in the British army.’ 
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the exit is more ragged, not depressed, sometimes little more: 
than a slit or rent, although at others it may be much torn. 
But these appearances are by no means constant, or so 
strongly marked. If the ball impinge with violence against a 
surface capable of offering considerable resistance, the entrance 
will be well marked. If the resistance offered be nearly equal 
to the momentum, the ball will lodge, or pass through with a 
well-marked exit; but if the velocity and impulse be greatly 
- superior to the resistance, the exit, although not a depression, 
will often partake in the appearances of the entrance; the ve- 
locity with which the ball passes through the part overcom- 
ing so instantaneously the resistance, that the laceration, which 
would otherwise take place in the passage of the ball from 
the dense medium of the body to the rarer one of the air, 
does not occur. When a ball is moving with little impulse, 
- the entrance is by no means so well marked. The natural 
or different connections of a part of the same structure often 
influence the appearances of the wound, as may be exem- 
plified by comparing the state of the skin at the exit of a ball 
in the back of the thigh, and; the back of the hand. . In the 
thigh there may be only a-hole,. partaking of the nature of a 
slit ; but on the back of the hand, the whole skin may be torn 
up, so as to, make a frightful-looking wound of what is in 
reality not so. At the battle of Salamanca I was requested 
by a young assistant to give my opinion, whether amputation 
should be performed or not, in a case in which a musket-ball 
had destroyed the metacarpal bones of the little and ring 
finger, and torn the skin from off the whole of the back of the 
hand, leaving it in rags, and of a frightful appearance. I de- 
sired the fingers to be removed, the pieces of skin to be 
brought back to their respective places, and made. to cover 
in the surgical wound ; which was readily accomplished, and 
a useful part of a hand preserved. — 
When the wound is caused by a piece of a shell, a flat- 
tened and irregular-shaped ball, or other sharp-edged instru- 
ment of destruction, it is very much. of .a. mixed. nature, 
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between contusion and laceration, and the entrance of the ball 
is more indistinctly marked. . This. lacerated ‘state is  fre- 
quently seen in wounds: from pieces of shells, and portions of 
integuments are often torn up, which may be laid: down with 
advantage, and union fairly expected ;:and if this should. not 
take place immediately, it may im general be effected in 
a short time afterwards, with little ‘suppuration or loss of 
parts. © | | : 

If there be but one opening to be seen, it is: usual to 
suppose the ball has lodged; but this does not:always follow, 
although the finger may pass into the wound for some dis- 
tance; and a want of knowledge of the possibility. of such 
an occurrence has often ‘given rise to much unnecessary ex- 
amination and anxiety. It sometimes happens in injuries of 
the head, that the ball drives a piece of bone nearly of its own 
size into the substance of the brain; although it does not 
actually penetrate with it, but falls to the ground. A. ball 
will often be turned, as is well known, by a slight re- 
sistance, which is not directly opposed: to it; but if the re- 
sistance be greater than the momentum, and offered by an 
elastic body, the ball may retrace the passage. it has made ; 
as, for instance, when opposed by the cartilages of the ribs, or 
any strong tendon. ,An. officer, at ‘the battle of Toulouse, 
received a slanting shot on the left side of the chest; the 
ball entered, passed’ under the’ skin, injured. the pectoral 
muscle, but was stopped and ejected by the cartilages of the 
ribs, before it reached the sternum. The finger could follow 
the track, and the absence of all symptoms indicating lodg- 
ment, or further injury, proved the ejectment of the ball. 

After the battleof Waterloo my opinion was requested on 
the case of a very young officer of the rifle corps, ‘who has 
since entered the Church, who was struck, as was supposed, 
by a canister-shot on the knee, which had lodged in the 
head of the tibia, although it could not be felt. I examined 
the joint, found a large external opening with the bone: broken 
within, »asiif 1a ball had entered: deep’ into its substance ; the 

c 2 


*y 


20 OF SIMPLE GUN-SHOT WOUNDS. 


whole joint was in a state of suppuration, the pulse 130, and 
he was much emaciated. A'mputation was performed with 
great dexterity and dispatch by Staff-surgeon Lindsey, and 
the patient’s life was only saved by this gentleman’s unwearied 
diligence. I examined the joint, after the operation, but no. 
ball could be found ; it had never lodged. 

Sometimes the clothes of the individual will not be torn. 
by the ball, and are carried in with it for the space of 
half an inch, or even more (Mr. Patterson, of the 25th dra- 
goons, informs me he has seen this happen in India, a part 
of the leather breeches going into the wound like a purse). 
It is not, however, so easy to account for a ball carrying in a 
part of the shirt, or of a silk handkerchief, for the distance of. 
three or four inches, without the linen or silk sustaining any 
injury. i: 

At the battle of Vimiera an officer of the 40th regiment,. 
while under the fire of the enemy, requested me to look at a 
wound he had the instant before received in the thigh. I 
saw that the shirt had gone in with the ball, and on pulling at ° 
the shirt, it came out from the depth of four inches, a per-. 
fect cul de sac, having the ball at the bottom of it. Ambrose. 
Paré relates a,case precisely of the same kind, but with a 
view of proving, what in his time was of some consequence, 
that balls do not burn. The clothes of the patient should 
then always be examined, not only to ascertain the fact, but’ 
to enable us to discover what part of them may be carried in 
with the ball. ) 

If the ball has passed directly through a solid part, it 
will generally carry out with it any portion of the clothes of. 
the sufferer, or other foreign substanee which it may have 
driven in before it; and if the part, after-being placed im 
position, admits of easy examination by the finger, or by: 
the probe, it may be made for the sake of satisfaction. But 
as balls often lodge, it is absolutely necessary to ascertain, 
if possible, their situation. They will frequently be found 
on the opposite side of the limb, near, or immediately below: 
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‘the skin, the elasticity of which has resisted and overcome — 
the momentum of the ball; and in many instances when the 
skin has yielded, a flannel shirt, or the red coat, has stopped 
its further progress. When the force with which the ball is 
impelled is not great, or is nearly exhausted, it is often stop- 
ped by the bones against which it strikes, without fracturing 
them, or even doing any sensible injury. A ball, after im- 
pinging against the soft parts-of the body, is always flattened 
to a certain degree on one side, or loses its globular form ; 
but when it strikes against and is stopped by bone, it is dis- 
tinctly flattened by it. A ball will often pass into or through 
a bone, anid be afterwards stopped by the periosteum, a liga- 
ment, or the skin. In the three first. instances the ball is 
lost or hidden from our researches, and is only discovered by 
the subsequent results. A ball may also lodge in the tibia or 
femur, without fracturing them. TI have related the case of 
one in the chapter on Wounded Arteries, which passed 
through the femur, above the condyles, into the knee joint, 
splitting it upwards in its axis, without impairing its powers 
of support. 

When the ball is not passing with great force, it may 
become’ a penetrating without being much of a contused 
wound; it will apparently drop into the limb, without de- 
stroying the parts around it, which close in with little sup- 
puration or slough; a great part of the wound will appear 
to unite by adhesive inflammation ; and if the ball do not 
‘press upon some important nerve, or impede the action of 
a muscle or muscles, either by its position, or the adhesive 
inflammation which ensues and forms the sac that surrounds 
it, it may remain quiet for life. I have seen many of these 
cases, where the injury committed and the symptoms which 
ensued were trifling; and I have seen, on the other hand, 
where the symptoms of inflammation and suppuration were 
‘of little import, that permanent lameness followed. 

Lieutenant-colonel Creagh, of the 93d regiment, re- 
ceived a wound of this kind at the battle of Vimiera; the 
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ball. entered at the upper and outer part of the front of 
the leg, passed downwards and backwards under the suleus 
muscle, and could neither be felt nor followed at the time. 
Under the application of cold water,. little inflammation 
ensued, and only a trifling suppuration followed ; no slough 
was discharged, and the wound healed. He has never since 
been able to get the heel to the ground; the ball has formed — 
asac for itself immediately over the flexor muscles, whose 
motion it impedes, and it is now, after a lapse of twelve years, 
to be distinetly felt. I could not, however, promise there was — 
no risk in.removing it, neither did I press the operation ; and 
my friend prefers putting off the evil day, although it has once 
or twice placed his life in extreme danger, by forcing 
him to ride into action under cireumstances of particular 
exposure. : 

In severe wounds, where a ball passes deep through mus- 
cular parts, or slightly injures the bone, it is in general 
more of a contused wound, and a variety of circumstances 
and actions must take place before a cure can be accom- 
plished; but it does not appear to me that they have 
been duly estimated, and especially those that immediately 
ensue. | . 
The two great points of difference. usually attributed to 
a gun-shot wound, the absence of hemorrhage. and. pain, 
are too much exaggerated, as I have already noticed; . for 
there are few wounds of this kind which do not. bleed and are 
not painful, sometimes.indeed extremely painful, from the 
instant of infliction, not only m.,the part injured, but. often 
in a more distant one, as in the thumb and fore finger, when 
the, outside of the arm has been: wounded ;_ the little and ring 
finger, when, on the contrary, the inner side has, suffered; or 
in the sole of the foot, when the back part of. the thigh has 
been wounded; and, indeed, in the finger and arm, when 
a ball has passed through the neck. But this is not'truly the 
pain that‘is alluded to; it arises from a, large. nerve being 
jnjured,,and referring its sensations.:to the part on which it 
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is distributed 3: but it is a pain the surgeon must particularly 
attend to, as indicating the principal niischief, when, from 
the appearance of the wound, little injury might be suspected. 
Pain then often becomes of great consequence, as, in addi- 
tion to position and other circumstances, it enables ‘us. to 
judge more accurately of the parts that may have been in- 
jured, and of the course of the ball. . 
An officer of the 29th regiment was. wounded at the 
battle of Talavera by a musket-ball, on the fore part of the 
right thigh, which made its exit through the left nates... It 
wounded the great femoral vein, passed upwards and in- 
wards into the perineum in front of the urethra, without 
injuring it, although matter afterwards formed at that part, 
and was evacuated. This gentleman, after some time, ’per- 
fectly recovered, but all the superficial veins of the wounded 
thigh have greatly enlarged, almost appearing varicose, and 
communicate with the superficial veins of the abdomen, which 
are also of increased, dimensions, forming a beautiful venous 
_ anastomosis, that is very remarkable when compared with the 
other side. It would: be difficult to make out the’ cause 
-of the. peculiar direction this ball took, from any data we 
are acquainted with. Knowing, as we now do, the results, 
an approximation might be made to it, but that embraces 
considerations perfectly unknown at the moment of injury. 
From what has been said, it will be understood, that po- 
sition even must not be too scrupulously observed in making 
an examination ; for, although the passage of a ball through 
even a distant course is sudden, the spasmodic action of parts 
is more so. And, I can conceive, although: the muscles of 
a limb may be at the moment of injury in a state of mo- 
derate contraction or relaxation, that several of them may 
be in a very different state whilst the ball is actually passing 
through them: add to. this the difference of resistance of 
many parts, and of the same parts under different circum- 
«Stances,-and.the necessity for deviations from the supposed 
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position at the period of injury will be evident, in order to 
enable us to find balls that are hidden. I am occasionally 
consulted by two geritlemen having balls within the knee-joint, 
which can only be felt when the limb is in a state of flexion, 
although the injury was inflicted when it was in a state of 
extension. Whilst, then, position is to be attended to with 
strictness in the first instance, due attention to the action of 
the different parts must not be neglected. The various de- 
grees of resistance of each part may be speculated upon ; and, 
if no symptoms supervene, such as pain, hemorrhage, loss of 
particular function, which may be called positive symptoms, 
the surgeon may form a conjecture as to the probable course 
of the ball, and examine accordingly. 

In all such examinations, whether in the exact course of . 
a ball or at a distant part, the surgeon should never forget to 
make a counter-pressure to the fingers with which he is 
searching for the ball. This is most essential in the extremi- 
ties, where counter-pressure will often bring an extraneous 
body within the reach of the finger or. probe, which other- 
wise would not have been attamable; and the pain which is 
often excited in a particular part by this pressure, is an ad- 
ditional indication of the track or situation of the ball. 

Mr. Chevalier*, page 51 of his very interesting work on 
Gun-shot Wounds, has accounted for the injury caused by 


* The less of the original impulse is left in a shot still moving, the 
more liable will it be to be stopped or turned out of its course by any 
given resistance. 

Every new resistance, which a shot in’ motion meets with, will 
operate so‘as to produce not only a diminution of its momentum, but 
also a change in its direction; every fresh resistance being in fact 
equivalent to a fresh power, acting in a different line to that in which 
the shot was previously moving. Asa body acted on at once by two 
powers will not move in the direction of either, but in the diagonal of 
a parallelogram, of which two sides are formed by the direction and 
momentum given by each of those powers respectively; so every 
_ ‘change of impulse or resistance will cause the body to move in so 
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the collision of a ball, or other rounded substance, and the 
deviations in its course, on mathematical principles and the 
laws of matter; and although they may afford a more pro- 
bable conjecture on the subject, they are by no means, ‘in my 
mind, satisfactory or adequate to account for the extent of 
injury or disease that takes place, or the deviations in the 
course of the ball. If the body were an inanimate substance; 
the extent of the injury might be estimated in this manner ; or 
if it were composed of known substances of ti spersissen or 


many changes of dicsotion, till at length its momentum is overcome, 
and it becomes quiescent. 


Suppose, therefore, any body, a shot for instance, represented by 
A, to be moved by a power with the velocity and in the direction A C 
to B, where it meets with a new impulse, with the momentum and 
direction B Dj it will move in the line B. E, the diagonal of the paral- 
lelogram BD CE. Now being acted upon by a new power or resist- 
ance FG, it will have its direction again changed, and will move in 

_ the line F H, the diagonal of the parallelogram F EG H;; if at I an- 
other power or resistance I K act upon it, it will move in the line 
IL, the diagonal of the parallelogram IH KL: andif it meet with - 

“no further power or resistance to change its direction again, will stop 
at L.  Butif it’ meet with any other power, or if any power still 
operating upon it be subtracted, its direction will change accordingly. 
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powers of resistance, the course of the ball might be calcu- 
lated; but.it is composed of parts that are possessed of life, 
of the powers of contracting with energy, of opposing at ‘one 
time a greater resisting force than at others; and of varying 
the force during the passage of a ball through its substance, 
either by a spasmodic or natural contraction of tho parts, de- 
pending upon their muscularity or elasticity. in a manner that 
constantly varies, and which we cannot estimate, hiddeaue we 
cannot know in what manner or when it) has been employed. 
In searching for a bali, which cannot be immediately dis- 
covered, we shall frequently find it where we have no suspi- 
cion ofits lodgment. In this case, I have no doubt it has 
obeyed the laws which are indicated; but it is impossible to 
discover it, in most cases, from a consideration of those laws 
a priori, because we know not the state in which the parts 
were, through which the ball passed at the moment of in- 
jury, nor the resistance they may have afforded. We are 
equally unaware of the force with whieh the body is impelled. 
Being ignorant, therefore, of the force of impulsion and the 
power of resistance, which in an animal body is always chang- 
ing, it appears to me next to impossible to ascertain by calcu- 
lation the course pursued by balls; and we accordingly find 
them in places where we could never suspect them to be 
lodged. JI by no means wish to undervalue the mechanical 
or rather scientific manner in. which Mr. Chevalier would ex- 
plain the nature of these injuries; I only wish to doubt the 
complete application of these rules to the human body, and to 
caution the younger miliiary surgeon against placing too much 
dependencé: upon them. He-should: never. forget that he 
is considering the human body, which is possessed of vitality, 
and not to be regulated by physical laws. A shot: through 
the lungs will cause an instantaneous derangement of the 
whole system, but the resistance.afforded by the part has 
little’ todo. with it; .it isthe lesion of. the organic func- 
tions,” intimately connected -with life, that is the canse of the 
derangement. In the same manner, I do not conceive 
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that the general affection of the system depends alone on’ 
the shock received, or the resistance opposed to the force of 
the body impinging, but on the effect the injury committed 
has on the nervous system; for instance, two men may lose 
their legs by ‘the same cannon-shot, or two shots from the 
same ‘battery, whilst'in the same situation: the force of re- 
sistance and of ‘impulsion’ will be nearly equal in both, yet. 
the general affection ‘will be very different; in one, so great 
as to’destroy ‘life ; in the other, it may only be perceptible in 
a moderate degree, depending’ not upon any difference of 
mechanical force, but of the powers of life or vitality. | 

The nature of the injury having been ascertained, we are 
next led to the mode of treatment; and it is at this point 
precisely, in the management of gun-shot wounds, that it: is 
necessary to turn our attention to the constitution of the pa- 
tient, as well as to the nature of the injury, in order that we 
may not be deceived in the estimate we are about to form of . 
the chances of successor failure: Inattention to this ‘point; 
or too much reliance upon ‘theory: or preconceived opinions re- 
ceived from authority, have been the causes of: the great dif- 
ferences that have arisen in practice, and which have appeared 
in gun-shot wounds in every other respect similar. 

-» Simple gun-shot wounds of muscular parts; which, have 
been inflicted by substances: passing through with great velo- 
city, are more or less contused wounds, anddo not heal or unite 
by the first intention. The ball. has’ forcibly ‘torn its way 
through the soft parts ; and by the quickness with which ‘this 
has' been’ effected, they are deprived in part of their sénsibi- 
lity: and life; but there is\no absolute loss. of substance; 
_ thereis none driven out... The parts actually-touched by the 
ball may be totally destroyed, the sensibility of those im- 
mediately in succession will: be considerably deranged; and 
extending towards the sound \parts until the degree of devi- 
ation from the statevof health is lost in the surrounding ‘sub- 
stance. «:It-has been attempted to give a degree of mathema- 
tical “precision to” an explanation’ of: the: nature of this injury; 
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by describing a figure in conéentric circles, the internal one 
indicating the hole made by the immediate passage of the 
ball; the next, and more external ones, denoting the dif- . 
ferent changes which have taken place in the sensibility or 
actions of the surrounding parts. This explanation would be 
correct, if a part were one homogeneous whole, possessing the 
same. texture, vitality, and powers of resistance; but as 
this is not the case, and, on the contrary, every part is dif- 
ferently constituted, so do we. find that a ball in its passage 
through a part is the cause of a different kind of injury to 
each particular texture that it touches, the extent of which is 
not regulated by any mathematical precision, bnt by the na- 
tural power of the part and its peculiar sensibility. The 
death of every texture does not, then, take place to the same 
extent on all the sides of a wound, as I have distinctly and 
particularly instanced to be the case with arteries. The 
slough which comes away is never equal to the extent of the 
wound, and it is perhaps only at what may be termed the 
orifice of entrance that its circular form corresponding to that 
of the bullet is distinctly marked. Neither does the death of 
the part injured take place to its utmost extent at the moment 
of injury. The small vessels throw out. their blood, and this 
discharge diminishes, and finally ceases, as their life is ex- 
‘hausted; the sensibility of the parts behind being diminished, 
the blood does not pass freely through ‘the vessels, and the 
cellular substance at the orifice and commencement of the 
wound, looks of a livid colour, ,as if full of blood. There 
is a bloody discharge from the wound, which is increased on 
pressure; there is a little bluish discoloration of the skin 
surrounding the openings, particularly that of the entrance 
of the ball; and, in most cases, there is pain of the part, 
and uneasiness of the limb, from the instant of the infliction 
of the injury. The track of the ball is then partially 
filled with matter deprived of life, and which must be dis- 
charged, before the part can be restored to its natural state ; 
but this dead matter retains its attachment to the surrounding ° 
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substances, and must be removed by the process called slough- 
ing, and which, in this instance especially, is dependent on the 
actions of other parts, which have been themselves subjected to 
the unequal range of injury committed by the ball. When 
these actions commence in parts which have been injured, 
although not deprived of life, they are often unable to sustain 
them, and, in turn, die, depending again upon the strength 
of those further from the wound for their separation ; so that; 
after the process has continued for a few days, the track of 
the ball, even under the most favourable circumstances, is 
much larger than it was at the moment of injury ; whilst, if 
the constitution and the powers of the part be bad, or unequal 
to the support of the necessary actions, the death of the whole 
ensues, instead of the death of a part. 

Inflammation is the process of nature, by which the re- 
pair of injured parts commences, and on the due management 
of which in gun-shot wounds our good and bad success de- 
pends; but inflammation is itself dependent on the powers of 
the constitution generally, and of the injured part particu- 
larly ; we must then look to it as the regulator of our prac- 
tice, the arbiter of our good or bad success. : 

Mr. Hunter, who filled the office of Surgeon-general to 
the army, has said, in his work on inflammation, “that what- 
ever is to be the consequence of injuries, especially inflamma- 
tion, is produced much more readily in a strong constitution 
than in a weak one. A wound, for instance, made upon a 
person of an healthy constitution and sound parts, will unite 
almost at once; it admits readily of an union by the first in- 
tention. A greater strength of constitution, and of parts, 
admits of resolution, while in the adhesive state of inflamma- 
tion, very readily; and, therefore, tends mucli to prevent the 
suppurative inflammation from taking place, for it gives a 
better disposition to heal by the adhesive, so that the union of 
parts by the first intention, the inflammation and resolution, _ 
as well as the readiness to change from the one to the other, 
according as the preceding is prevented, depends equally upon 
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the strength and health of constitution, and parts inflamed: 
We may also observe, that a greater strength and soundness 
of the constitution or parts inflamed, when inflammation 
has got beyond the stage of resolution, and has assumed the 
disposition for suppuration, hasten on inflammation and sup- 
puration, and also bring it soon to a termination; whilst, at 
the same time, the matter is a, more e quickly to the 
skin by ulceration.” 

‘¢ Whatever is the step which nature is to take, ee 
an injury is done, ora necessity for inflammation: has taken 
place, it is performed with readiness and facility in strong con- 
stitutions and parts*.” 

At*page 233, he says: “ As the effect which this inflam- 
mation has upon the constitution is by sympathy, it must be 
in proportion to the readiness with which the constitution as- 
sumes that action. This susceptibility is stronger in some 
constitutions than in others; and every constitution is more 
susceptible of sympathy with some parts of the body than 
with others.” 

‘‘ The kind of’ constitution, which is least affeated by this 
inflammation, is that which is in general most healthy, where 
sympathy hardly takes place; this happens to be the case 
with such ‘constitutions as can most readily perform all the 
different operations with ease; and when the parts inflamed 
are able to manage their own business, they thereby affect the 
constitution less; for we shall find, that a constitution may be 
affected by a local disease, merely because it is beyond the 
power of the part to cure itself.” 

_ So far Mr. Hunter reasoned from observation, and is sup- 
ported by facts; his subsequent remarks on the same subject 
_ are deduced from experience, and are: partly supported by 
facts; but from a wish to ‘generalize too much, in. order. to 
form).a perfect theory, his meaning has become, in part, 


* Mr. Hunter on Inflammation, especially ‘Chapter II, On the 
Fundamental Principles of Inflammation. 
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doubtful, and in a practical point of view might have done 
much mischief, if the observations of peentninas had not 
opposed ihe illusions of theory. 

Weakness of constitution and weakness of. paris, Mr. 
Hunter naturally opposes, in the same Chapter, to soundness of 
constitution and strength of parts, aod as inducing opposite 
effects, which will be readily admitied; but being aware that 
objections might be brought against this theory of apparent 
strength and weakness of constitution and of: paris, and 
especially from the circumsiance of inflammation not taking 
the course he had laid down, in many persons apparenily of a 
sound constiiuiion, and particularly afier accidents, he was 
induced to add the following explanation to his theory, 
the reasoning of which cannot, I conceive, be reconciled, by 
any ingenuity consistent with fucts, with his preceding state- 
ments; aud that.the facts of the case are decidedly against it I 
shall fully demonstrate, when on the subject of Amputation. 
He ‘says in. continuation, . page 233, ‘‘ But it is to be 
observed, that constitutions in full vigour, or which bave not 
been in the smallest degree accustomed to local disease, take 
the alarm much more readily than those which are not in such 
full healih, or which have been accustomed with local disease. 
Thus, if a man in perfect health gets a very bad compound 
fracture in the leg, or has ‘his leg taken: off, either for this 
fracture or in consequence of any other accident, he stands a 
much worse chance of recovery than one. who has been accus- 
tomed to a local disease ;»:even the man: with the compound 
fracture will do much better if his leg is not taken off till the 
first symptoms are over ;. or, at least we may be certain, that 
the symptoms arising from the amputation will not be nearly 
so great as those arising at first from the fracttre, or would 
have arisen from the immediate amputation. This would 
appear to be a contradiction to the above position; but upon 
an accurate investigation I think it may be accounted for; 
for, first, I do not look upon full health as the best condition 
to resist disease; disease is a state of body which requires:a 
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medium ; health brooks disease. ill, and full health is often: 
above par; persons in full health are too often at the full 
stretch of action, and cannot bear an increase, especially when 
- diseased ; and, as I before observed, it is a new impression on 
the constitution, and till it be in some degree accustomed to 
local disease, it is less able to bear such as is violent ; besides, 
the removal of a diseased part which the constitution has been 
accustomed to, and which is rather fretting the constitution, is 
adding less violence than the removal of a sound part in per- 
fect harmony with the constitution; the difference, however, 
is not wholly owing to that cause, for the circumstance of a 
constitution being accustomed to a mode of life, &c. which it 
is to continue, makes a considerable difference.” 

Mr. Hunter has here supported his opinion by an inference 
drawn from the bad success of some operations of amputation ; 
but it appears to me, on attentive consideration, that he drew 
the inference first, and afterwards shaped his theory to it. If 
this should have heen the case, the stability of the theory is 
entirely dependent on the truth of the supposed facts from 
which the inference was deduced ; and, as I shall show them 
to be erroneous, when on the subject of Amputation, and 
as they are distinctly admitted to be so by every army and 
navy surgeon in Great Britain, by most surgeons in civil 
life, and by every foreigner of the slightest attainments, this 
part of the theory must fairly sink with the foundation on 
which it was erected. The apparent contradiction, which Mr. 
Hunter himself admitted, is by no means removed by the 
explanation he has given; but is, on the contrary, more fully 
established. The circumstances, from which he drew his in- 
ference, and which he considered as facts, remain ; but they 
are to be accounted for in a very different manner. 

If Mr. Hunter had lived a few years longer, he would» 
have rectified the error; he would never have opposed (as 
many of his pupils have done) theory to facts, and obstinately 
persisted in that, which can neither be reasonably nor ray 
maintained. 
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‘In grounding our practice on. the theory of strength and. 
weakness of constitution and of parts, which Mr. Hunter has, 
established as his basis; and in throwing off the exception, 
which has not been found consistent with facts and observation, 
we are only doing what he would himself have done. . The 
surgeons of the army revere his memory, and are. proud to 
think that the first surgeon in the army was alike the first 
surgeon in civil life. They are not then likely to under- 
value that work, which has rendered his name immortal, and 
the basis of which he acknowledges to have been founded 
on observations made in the army; they only wish, for the 
sake of mankind, to impress upon their brethren and his 
successors the simple fact, that knowledge is never station- 
ary; and that, although Mr. Hunter did more than any 
one man could be expected to do for surgery, there is still 
something to be done: that it is not sufficient for us to re- 
pose under the shelter of his name, bat, by endeavouring 
to imitate him, render ourselves more worthy of the honour 
we enjoy of being his countrymen. 

That surgery is not an art dependent on manual opera- 
tion and dexterity alone, is, in truth, nowhere so well ex- 
emplified as in those cases which require the greatest. exhibi- 
tion of both; for we find, that, although the operative part 
has been performed with the most scrupulous nicety, we are 
still dependent on the natural powers of the constitution for 
ultimate success; if these fail, our dexterity is unavailing, 
whilst, if they are equal to our wishes, we shall be often suc- 
- cessful, although the operative part should not have been so 
happily accomplished. How many operations. do we not 
daily see fail, contrary to our expectations? and on reflecting 
on the causes of our failure, are we not perpetually referring 
to the state of the constitution, rather than to the mode. of 
operating? Are we not obliged to confess, that there is a 
peculiarity in the’ constitution of every person, although there 
may be a general similarity in the whole? Do we not perceive, 
that these again are modified by a variety of circumstances, of 
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age, of climate, of disease? and ought we not to be con- 
vinced, that it is only by a careful steady comparison of these 
peculiarities, under every variety of circumstance, that we 
can attain a general knowledge of the capability of each 
' under disease ? 

This study, this comparison must be made, however, 
on an enlarged scale; the enlightened surgeon should imitate 
the ruler of an empire, who, in bringing within his observation 
the peculiarities of each of its component parts, and providing 
for one without injuring another, legislates for the poor as 
well as the rich, for the whole empire as well as the metro- 
polis. He should carefully examine the progress of disease 
in every constitution, and under every variety of circumstance ; 
he will not fail to observe; that the state of health of an in- 
habitant of a large town is sometimes different from that of a 
person residing in the country; that this is subject to great 
modification ; and that there is again a difference between the 
rich and the poor of both, independent of age, habit, or irregu- 
larities of conduct; he will accurately ascertain the state of 
health in each of this description of persons, to enzble him to 
judge of the alteration that may occur during disease; and he 
will then be convinced, that he cannot form a general rule for 
the whole from the study of any one peculiar class, without 
~ subjecting himself to constant error, any more than the legis- 
lator of a great empire can govern different nations by the 
same laws that are adequate to the maintenance of order in 
the metropolis. 

In fact, the surgeon must have the: same expanded views. 
If, unfortunately for society or himself, he take only one 
view of disease; if he treat all persons by the same rule, by 
that standard of health to which he is most accustomed, he 
can neither be generally useful, nor highly eminent in his 
profession : to carry on the comparison, he can only be 
respected as the magistrate of a city, not the legislator of a 
country. 

When I alluded, in the first edition of my work on Ampu- 
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tation, to the opinions of several of the gentlemen who advo- 
cate, on this erroneous principle, the propriety of delay in cases 
of injury where amputation was clearly indicated, I endeavoured 
simply to refute them by facts, which I was disposed to hope 
might be sufficient, although I feared they would with some 
be unavailing. The theory on: which their opinions were 
founded I hardly noticed ;\ but the more often I have since 
that period examined into it,, the more firmly am I con- 
vinced that it is maintained, by the few who still persist in it, 
from the partial views alluded to, and not from that extensive 
consideration of the subject which. its general importance to 
mankind demands. I believe it has arisen from laying down 
one standard of health to reason upon, ‘instead of many. If 
we ask, are the constitutions of a robust countryman, a 
healthy tradesman, a luxurious man of fashion, a nervous 
lady, a drunken spirit-drinker, alike, there will be no_hesita- 
tion in replying in the negative; yet each of¢these persons 
may be in a perfect state of health, according to his, own. 
standard, every function may be performed with the greatest 
regularity ; but let them be attacked by disease, and then the 
difference of power of their respective constitutions will be 
immediately perceived; one has the means of resistance, 
whilst another, although in health, may be,: as Mr. Hunter 
has expressed it, at the full stretch of action, and cannot 
bear an increase, having no means of resistance; like a set of 
springs from particular manufactories, they’ may all Jook 
externally alike, externally good; but when we put them 
into high action, we find many of them break, and are. un- 
able to sustain it ; still we should not be justified in condemn- 
ing the whole because some of them ‘were bad; we must, on 
the contrary, endeavour by a stricter scrutiny to find out 
which of them are deficient in that quality we seek. for, that 
we may regulate the action according to the power. In the 
same manner, if certain qualities: be necessary in the human 
body to'enable it to support and resist disease with effect, it 
does not follow, because some persons only have the appear. 
ys - 
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ance of them without actually possessing them, that we are to 
conclude they are unavailing ; on the contrary, we must en- 
deavour to distinguish between those who only appear, and 
those who do really possess them. 

A state of high health is opposed to that of disease, as 
two extremes; but between them there must he very many 
shades of difference; and although this difference may be 
scarcely perceptible between, any two, it is well marked at 
various stages or intervals. As a datum to proceed from, we 
must select that which is the most perfect, not only in appear- 
ance, but as to fact ; and I have no hesitation in saying, that 
it will be found among persons from fifteen to forty years of age, 
who possess a constitution capable of suffering an increase of 
action, or an abstraction of any stimulus or power, with little, 
and, at all events, no permanent inconvenience ; being a state 
of soundness of constitution, and strength of parts equal to the 
support, for many days, of that general derangement called 
fever, and, if there have been no local derangement, remain- 
ing at its termination without disease, but in a state of debi- 
lity; or persons capable of sustaining an injury, attended by 
the loss of a large quantity of blood in a few hours, and ra- 
pidly recovering from it with symptoms of debility only. 
This, which is the most prevalent state-of constitution, I 
consider as the most healthy, and the state to which Mr. 
Hunter’s theory applies; and so far from a person enjoying 
this state of robust health being above par, and incapable of 
sustaining an action above it, it is in my opinion exactly the 
reverse; he is able to support an increase in a moderate 
degree without inconvenience, and in a very violent degree 
without detriment, provided ‘the powers maintaining it be 
adequately reduced. In other words, when great inflam- 
matory fever or inflammation come on, either of which is a 
' great increase of action, the patient can bear it for several 
days without any permanent detriment, provided he lose 
blood in proportion to the increase of action; in order to: 
prevent its destroying the texture or function of any vital. 
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part. If this be not done, the patient must be very. soon 
carried off, because the action will increase so rapidly as to 
be soon incompatible with life, unless relief be obtained. 
The great difference between good and bad constitutions on 
this point is, that this inordinate action can be repressed 
and removed in a person of a sound constitution, without 
‘leaving any bad effect behind; whilst in a bad one, the 
same, or even an inferior degree of action would inevitably 
destroy ; because the powers of the patient would neither 
be equal to support the action, nor, having supported it, 
recover from it; nor even to bear the means for its suppres- 
sion. ‘The remedy would be as bad as the disease. In good 
constitutions the increased action may, by moderate bleeding, 
be so balanced with the general powers of the system, that in- 
flammatory fever, or even local inflammation, may go on for 
several days, and at last terminate, under proper treatment, 
without detriment. In bad constitutions this is impossible, for 
if evacuations are at all indicated they must be effected in the 
first days, I might even say hours, for the patient will other- 
wise be unable to bear them; his powers will sink, and the 
fever, or inflammation, will be brought to an unfavourable 
termination. A good constitution can bear a high action and a 
direct reduction of power, for a sufficiently long time. A bad 
constitution can bear neither for half the same period ; and if 
the reduction of the action is to be attempted by reducing the 
power (that is, by bleeding), it must be done at the com- 
mencement. Persons of bad habits will almost always bear 
bleeding once. Old people bear it much better. I am quite 
certain, from Jong experience, that many of both descriptions 
are continually Jost, from a want of decision in practice in the 
first instance. An ulterior state of disease is too much re- 
garded, and the consequence is, that we have so many unfortu- 
nate sequele. ‘ies 

_If we refer to the systematic works on medicine of Great 
Britain, or what are called systems, in which all diseases are 
enumerated, for I will not call it by any other name, it will 


38 OF SIMPLE GUN-SHOT WOUNDS. 


be found, that sixteen ounces of blood is the largest quantity 
ordered to be abstracted in any acute inflammatory disease, » 
either of the brain, heart, lungs, stomach, or intestines. Now, 
in none of these diseases will that quantity suffice : if the con- 
stitution be good, and the action high, it may mitigate its 
violence ; but it will not, even if repeated at the end of a few 
hours, remove the disease, as it is termed, by resolution. I 
am perfectly aware, that in many books of very late date, and 
in modern practice, the quantity abstracted is often doubled, 
and more frequently repeated ; that bleeding is regulated by 
effect, and not by quantity: by effect, as considered with re- 
lation both to the disease and the constitution of the person. 
But this change has only been effected, like the change of opi- 
nion in regard to amputation, compound fractures, &e. within 
the last few years, and mainly from the opinions of army and 
navy practitioners, who have this inestimable advantage in the 
improvement of the practice of physic, that, seeing their pa- 
tients from day to day previously to the commencement of the’ 
disease, they can duly estimate’ their powers, they can then 
watch the course of the complaint, and its termination ; and, 
from a certain number of well-marked cases, can judge of the 
powers of the system generally, and the effects of remedies in 
different cases ; whilst practitioners in civil life are often only 
called upon when the disease has advanced to a‘ stage that 
does not admit of immediate or a complete removal, or in which 
it has so altered the actual appearances of the persons from 
which we judge, that a correct estimate cannot ae be made 
of the powers of the constitution. 

~ In the spring of 1801, the regiment to which I belonged 
was exposed to the sharp winds on the Berry Head, the 
southerly headland ‘of Torbay, and many suffered from in- 
flammation of the lungs, some strong, some weak’ persons, 
others old, others young, and of variously estimated constitu-: 
tions. I treated them as I had been taught in London; al- 
most all those who were first attacked, young or old, died; | 
and as I went through the whole treatment. and examined the’ 
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bodies after death, I found, that, in all, the disease sooner or 
later had gone on to suppuration.. Ou due consideration I 
could not find any thing to accuse myself of; I had allowed 
for difference of country life, &c. and yet I had not done more 
than temporarily mitigate the disease. The officers of the regi- 
ment, who had been led by the late Mr. Rush, who was my 
patron and friend, to think me as well qualified as any other of 
my standing, began to be uneasy, and it became necessary to 
meet the difficulty. I made up my mind, that the next case of 
pure inflammation should not. terminate in suppuration, what- 
ever else might be the result ; instead, then, of attending to the 
pulse, and to the quantity of blood drawn, I only considered 
the general capability of my patient, and knowing his constitu- 
tion to be good, I bled him until an obvious effect was pro- 
duced, until the breathing became free, and the pain was 
nearly or entirely removed. This man rapidly recovered; so 
did others in succession ; indeed since that period [have hardly 
ever lost a.case that I have seen in proper time. I had found 
the clue I wanted, to remove me from the labyrinthin which I 
was involved ; and it was a leading incident in my life. I 
gained the approbation of a body of men, who were for a 
moment doubtful, but who, after a lapse of twenty years 
(those of them who survived that eventful period), | be- 
stowed upon me as a public mark of their.esteem, and ac- 
knowledgment of services rendered as surgeon of their regi- 
ment, the most valuable present that has yet been offered to 
any officer of that rank. 

Two years afterwards, in America, I received another esson 
in a disease which runs its course in a much shorter period 
—inflammation of the bowels. I lost a patient at the end 
of two days, although I treated. him with greater activity 
than is usually recommended ; a second) followed the same 
course: they were as usual examined, and the principal medi- 
cal officer on the station, on his own inspection, was: satisfied 
that they could not have been saved ; but this did not satisfy me ; 
my former lesson was not forgotten: I was not.a predestina- 
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rian, and was sure I had either done too much or too little. 
The decision was in favour of the latter, and an opportunity of 
proving it was not long wanting: a strong able-bodied grena- 
dier had, on receiving his mouth’s balance, absented himself 
for the remainder of the day and the night, and was only disco- 
vered early next morning, in consequence of his snfferings ren- 
dering it necessary for the people with whom he was to apply 
for advice. The man.had gone to bed intoxicated, but not so 
drunk as to be unable to speak or walk, and had been writh- 
ing for several hours with pain in the belly. He confessed to 
having drunk a gallon of spirits during his absence, and it 
was evident there was now no time to lose. It was the case I 
wanted, and I instantly bled him, in the horizontal position, 
in a pewter wash-hand basin, until he fainted. When able to 
answer, he said the pain was easier ; but asit continued half an 
hour afterwards with greater severity than was compatible, in 
my opinion, with safety, the bleeding was repeated, which 
relieved him greatly ; and again, for the third.time, two hours 
afterwards ; the bowels became open, and I felt myself in the 
right ; a dose of calomel and opium, and a blister to the ab- 
domen, &c. &c. effected a cure; and I have seldom lost a 
patient from enteritis since, except when caused by external 
injury. | 

Colonel Barns, of the Royals, of a spare habit of body; was 
wounded at the battle of Salamanca, in 1813, by a musket- 
ball on the left side, which injured the cartilages of the lower- 
most false ribs, and broke the bone, a portion of which sepa- 
rated, and was removed; the liver was also injured; the 
bilious discharge from the wound continued for several weeks, 
and his life was saved with great difficulty, principally by the 
unremitting care and attention of Staff Surgeon Walther, then 
Assistant Surgeon of his regiment. | During this period I saw 
him, and considered his case as peculiarly interesting. The 
wound closed, and Colonel Barns was enable to return to his 
duties, although suffering from a sensation of dragging pain 
and weight in the side, which was increased on any exertion, 
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either of riding, walking, or speaking, and sometimes becom- 
ing acute. When in Scotland, he suffered from an attack of 
acute’ inflammation, and only escaped with life under the kind 
and judicious advice of Dr. Paterson of Ayr. He was now 
induced to come to London, and in the autumn of 1819 he 
was again attacked in the most serious manner, whilst under 
the care of my colleague, Dr. Charles Forbes, of Argyle 
Street. The pain in the right side, extending over the sto- 
mach, and down to the umbilicus, was constant, acute, and 
imcreased on pressure, the pulse. very small, indeed scarcely 
perceptible, the extremities, especially the feet, cold and 
uncomfortable, the countenance depressed and extremely 
anxious, bowels confined, and the stomach rather irritable; a 
number of leeches had been applied, and other remedies ad- 
ministered. Under such urgent symptoms it became necessary 
to act decisively ; and Dr. Forbesand I agreed, that the con- 
stant pain, which was increased on pressure, ought to. re- 
gulate the practice to be pursued for the removal of inflam- 
mation, although every other symptom seemed imperiously to 
forbid depletion. I bled him, whilst Dr. Forbes kept his fin- 
ger on the pulse, his eye upon his countenance ; and as the 
one did not diminish, but rather increased in force, and the 
other became if any thing less anxious, I abstracted twenty 
ounces before the arm was tied up; the pain now diminished, 
and he felt relieved ; but it shortly after rather increased, and 
in the course of an hour we decided on taking away twelve 
ounces more of blood, which was'done with the most bene- 
ficial effect ; a blister was applied over the part, and a dose 
of calomel and opium was repeated. He shortly became 
tranquil, the pulse rose, the extremities lost their coldness; he 
dozed a little early in the morning, and although the pain 
continued in a slight degree for several hours, and much sore-. 
ness remained for many days, we had no hesitation, on the 
bowels becoming open, in pronouncing him out. of. danger.. 
_ Two months afterwards, in consequence of walking about two 
miles rather hastily, he had another and equally severe attack 
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of the same'nature ; but there was now no cause for doubt, 
and he was relieved in the same manner. He found, that 
whenever he bent his body, a portion of the rib seemed to 
press in on the liver, and often gave him acute darting pain ; 
and on pulling on his boot rather hastily and with some bodily 
exertion, a third attack ensued. It therefore became neces- 
sary to prevent the bending of the body forward, and as much 
as possible to confine the motion of the liver, which seemed 
to have formed such close adhesion with the peritoneum of 
the parietes of the abdomen and diaphragm, as to deprive it 
altogether of that sliding motion of which it is naturally capable, 
and consequently to expose it to the slightest degree of pres- 
sure made upon the irregular points of bone, which can be 
readily distmguished on a careful examination. To effect this, 
stays were adapted'to the body, with iron plates instead of 
whalebone, and he has obtained the greatest ease from their 
use, as well as having avoided a return of the inflammation. 
Once only has there been any tendency to it, and then the 
pain evidently originated in the stomach, instead of the. region 
of the liver; and continued for several hours, until he fell 
asleep ; on its returning after dinner in the same manner for 
several days, calomel, opium, and purgatives removed it; but 
it became necessary to give the opium in the quantity of a 
grain and a half two hours before dinner, and the purgative of 
equal parts of the infusum sennz and the decoct. aloes comp. 
every morning. This case is throughout a well-marked in- 
stance of the advantages to be derived from a correct diag- 
nosis and decisive’ practice. At one period the pain was en- 
tirely dependent on inflammation, latterly on spasm, and de- 
rangement of the prime vie; but if the two had been mis- 
taken, and the treatment adopted for the one had been sub- 
stituted by the other, the result would have been deplorable. 
I do not believe that the substance of the liver was ever ma- 
terially affected by the inflammation, but the treatment, as 
far as regards depletion, ‘was not in the slightest degree less 
vigorous than it would have been had the organ itself been 
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principally implicated... The only difference of any conse- 
quence would have: been a more protracted illness and me- 
dical treatment. . 

IL am accustomed in my lectures, when on the peculi- 
arities of constitution, and ‘the consequent treatment of in- 
flammation, to draw ‘a parallel between inflammation and 
spasmodic affections, and to illustrate it, by reference’ to the, 
diagnosis between colic and inflammation of the bowels, in 
order to point out the necessity of a just discrimination . be- 
tween them; the inflammatory disease requiring a vigorous 
and effective immediate treatment to save life, whilst the spas- 
modic affection may be often mismanaged, or inertly treated, 
without any serious detriment ensuing.| I now dwell on it, 
because it: is necessary to establish the doctrine and prac- 
tice [ ‘shall subsequently recommend; and it seems to me 
that an error of great magnitude may, and is: actually creep- 
ing into notice, which:cannot, I-apprehend, be too soon un- 
masked. It has arisen, not from too: minute. attention to 
morbid anatomy, for that:is impossible ; but; from combining 
the facts which it has yielded, without sufficient reference to 
the preceding symptoms. The error I allude to is that of 
considering the diseases of each tissue or texture of the body 
separately, and without due attention to. their intimate con- 
nection and mutual dependence on each other. I. refrain 
from noticing foreign authors on this subject, to avoid a 
multiplication’ of references, especially as. the pith of their 
observations» have been brought before us im, the Medico- 
Chirurgical, Review, by Dr. Johnson*, to whose zeal, and 
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ability the public is greatly indebted. It is there stated, 
in consonance with the views which have resulted from 
the pathological labours of the French practitioners, that 
the peritoneum is the part or tissue which is originally 
invaded in the greater number of instances, and that the 
disease takes its name, IMPROPERLY, from the organ 
over which the principal inflamed portion of peritoneum is 
spread. By this, it is intended to abolish the names of gas- 
tritis, enteritis, &c.; and to adopt the term peritonitis in a 
sense different from that in which it has been hitherto enter- 
tained. I am led to this presumption from observing, that the 
disease usually denominated enteritis is treated of under the 
head of peritoneal inflammation; and a discussion occurs as 
to the simple circumstance of whether the bowels are costive, 
or otherwise, during the attacks of inflammation ; a fact which 
is decisive, in my mind, of the impropriety of allowing the 
diagnostic and essential symptoms of disease to be dis- 
carded or overlooked, for the sake of the nominal and un- 
important designation of it. The peritoneum is not, of it- 
self, a-vital organ, in the true acceptation of the term; and 
only becomes so when it is intimately connected with one. 
Thus, the peritoneum lining the parietes of the abdomen, 
is by no means of so much importance in the animal economy 
as the peritoneum covering the intestines; which fact is dis- 
tinctly shown, not only by inflammation attacking these 
parts, but by the symptoms. The result of acute inflamma- 
tion of the peritoneum covering the intestines, inertly treated, 
is usually death at the end of from twenty-four to forty-eight 
hours; whilst acute inflammation of the peritoneum lining 
the walls of the abdomen, may continue for several days, 
or at least twice forty-eight hours, without causing death, 
and will often, under very inert treatment, become a 
chronic disease. Acute inflammation of the peritoneum 
covering the bowels does never take place. without the 
bowels being. costive. Dr. Pemberton says, they “‘are ob- 
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stinately costive ;” and, supported by such an authority, I will 
not make an exception to the rule in pure acute inflammation, 
whilst I admit the frequency of its occurrence in pure acute 
inflammation of the peritoneum lining the walls of the ab- 
domen. I contend, then, that whenever it is possible. to 
make so correct a diagnosis as to enable us to ascertain, or 
even to suspect, that it is the peritoneum covering the intes- 
tine, the stomach, &c. that is inflamed, the disease should be 
named from the organ that is affected, for if it be not at the 
beginning affected, it cannot long remain so. If the inflam- 
mation should have attacked more viscera than one, the 
disease should be named from the most important ; the term 
peritonitis should be confined to the inflammation of that 
part of the peritoneum lining the walls of the abdomen alone. 
Or if it be considered wise to refer to the texture, at least 
let the name of the subjacent viscus, or viscera, be attached 
to it: It is admitted. that the absence of redness in the 
peritoneum is no proof that previous inflammation did not. - 
exist; the same is allowed in regard to the skin, yet no such 
allowance seems to be made for the other tissues or structures 
of the stomach or intestines; for if they are not actually 
altered in texture, they are pronounced sound and unaffected, 
although during life they have, like the peritoneum, shown 
every sign of suffering from acute disease. The same signs 
are discoverable in. other fatal cases, where the whole tex- 
ture of the part is greatly altered, or even destroyed and 
mortified. _We presume then to pronounce, that parts, which 
are so intimately connected with each other as the. different 
coats or tissues of an intestine, are all sound, except. that 
one which is in a high state of inflammation ; whilst at the 
same time we acknowledge the great, and almost. insur- 
‘mountable, difficulty of deciding in the examination of this: 
very part, how much is due to congestion, how much. to 
inflammation, and, in some particular cases, whether the 
appearances are actually dependent on one or the other. , I; 


46 OF SIMPLE GUN-SHOT WOUNDS. 


beg to be understood as always alluding to acute, and not to: 
chronic cases; and I'should be most happy to be informed, 
which, or what, are the diagnostic signs or characters by 
which a true inflammation of the peritoneum covering the 
intestine, likely to prove, or which has proved fatal, can be 
distinguished, during life, from one which has also invaded 
its proper substance... At present I know of no such cha- 
racters, not even when suppuration has been induced, as the 
following case will show, in which there were no unusual 
symptoms. . 

A soldier, quartered in the Strand barracks, was taken ill 
after some irregularities, and was confined to his bed one day 
without his illness being reported. On the second day he 
was seen by the usual medical attendant, and on the third 
sent to the York Hospital, Chelsea. On his arrival he com- 
plained of intense burning pain at the stomach and umbilicus, 
which was increased on pressure, was always present, although 
sometimes more violent than at others; the stomach was ir- 
ritable, rejecting every thing, the bowels were constipated, 
pulse quick and small, countenance expressive of anxiety and 
pain, the ‘skin hot. Active depletion, and the other usual 
remedies, were employed in vain, and on the third day after 
his admission he died. | Being accidentally in the dead house, 
I opened the body, and was equally surprised to find no marks 
or signs of inflammation on the intestines near the navel, to 
which ‘the greatest pain had been referred, and to see the 
stomach much enlarged; of a whitish colour, and so changed 
from its natural appearance, as to resemble the thick smooth 
part of boiled tripe. On cutting into it, I found it nearly 
as thick, in consequence of the cellular: membrane between 
its'‘coats being loaded with matter resembling pus; which could 
be’ easily pressed out, leaving: a honeycombed appearance, 
in addition to the very unusual’ thickness of the stomach, 
which was: evidently in an equable ‘state: of .suppuration 
throughout. I removed the stomach, and gave a part of it, 
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in its recent state, to Dr. Hooper, in whose museum, and the 
medical one at Chatham, the only specimens of a disease are 
tobe found, which has not hitherto, I believe, been described 
in any book of morbid anatomy. The formation of an abscess 
in the stomach, although a rare disease, has sometimes been 
met with, and is generally fatal... 

If there be a symptom more observable than another, it is 
one, which is yet common to all vital organs —I mean anxiety. 
The able observations of Dr. Dickson, of Clifton, noticed by 
Dr. Johnson, allude to this, although they mere properly refer 
to the appearance of the countenance, as indicative of pain. 
The anxiety I intend to distinguish as a symptom, I have 
alluded to in dangerous wounds, and is not only of the 
mind, as shown by the countenance in a very expressive 
manner, but of the body, as demonstrated by great uneasi- 
ness. Anxiety is constantly observed towards the fatal ter-. 
mination of acute diseases ; but when a vital organ is affected, 
whether it be its internal structure or not, this symptom is 
often present at an earlier period. In some cases it is a 
more certain sign than the pulse of great derangement; in 
others, more distinctive than pain, which is sometimes re- 
ferred to a part that is unaffected, and is, in all, indicative 
of the greatest danger, and demonstrative of the necessity of 
corresponding exertion on the part of the practitioner. In 
the case of gastritis, which Ihave related, the pain was re- 
ferred so stedfastly to the region of the navel, that enteritis 
was looked upon as the principal disease} whilst no sign of 
it could be discovered after death in the parts corresponding 
to it. S tn 7 

In the year 1813, when at Lisbon, I met with several fatal 
cases of inflammation of the heart in hard drinkers, and of 
metastasis of rheumatic inflammation. In none of these were 
the symptoms’ very strongly marked; indeed inflammation of 
the heart frequently exists without being suspected, and more 
particularly when combined with: inflammation of the chest, 
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The symptoms most usually relied on are the frequent. oc- 
currence of.syncope and the irregularity of the pulse; but they 
are not always present. Portal says, ‘‘ Sometimes a most 
acute attack of carditis is accompanied by syncope, the cause 
of which cannot be misunderstood; but at others, the symp- 
toms of inflammation are so little marked, or even observable, 
that if, syncope supervenes, the cause is not known, and the 
true character of the disease is misunderstood, until dissection , 
demonstrates an inflammation of the heart*.” 

‘*'There is another and not uncommon species of carditis, 
which is not indicated by the acute symptoms we have enu- 
merated. It is. that which sometimes follows ardent or ma- 
lignant, fevers, and even the plague. It occurs after divers. 
metastases, such as rheumatism, gout, erysipelas, &c. &c., 
and which species is very seldom, discovered but on dissec- 
tion.” Portal supports his opinion by references to Morgagni, 
Senac, Lieutaud, &c., and it coincides with my experience. 
There is one symptom I have remarked, however, in an ex-. 
traordinary degree, in all the cases I have seen, and that is 
extreme anxiety ; and in a much greater degree than other 
symptoms would appear to warrant, or than can be accounted 
for from the apparent nature of the disease. In obscure 
cases of inflammatory affections of the chest, I consider it 
more constant, more pathognomonic of carditis, than fainting 
or irregularity of the pulse. 

In a case of acute’ inflammation of the chest following 
the cure of stricture of the urethra, in which I had the 
benefit of the opinion of that able physician Dr. James 
Forbes, the only symptoms present, except extreme anxiety, 
were of pneumonia. The inflammation of the heart was not 
suspected. The pulse was regular, the patient not subject 
to faintings. After death, the pericardium and heart were 
found ‘highly inflamed, thickly coated with coagulable lymph, 


s Portal, Mémoires sur la Nature et le Traitement de ae Sept Ma- 
ladies, p. 166 et'seq. Paris, 1819. 
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and a considerable quantity of fluid, in part resembling puru- 
lent matter, was found in the’cavity of the pericardium. The 
preparations of the heart, and of the urethra, are now in the 
Military Medical Museum at Chatham, and are both of them 
very valuable of their kind. | 

Anxiety is then a symptom deserving the strictest attention 
in all affections or injuries of vital organs, for, whilst it is 
present, although other symptoms be mild, the patient is al- 
ways in imminent danger. | 

A soldier applied to me for an external injury, Bites 
at the same time under some internal complaint, for which he 
had been recommended to take bark, on the supposition that 
it was an ague. I found on inquiry, that the paroxysms were 
not regular, that the rigors were only slight shiverings, the 
heat was permanent, the skin dry, the sweating stage absent, 
pulse from 112 to 120, and a peculiar expression of anxiety 
ef countenance that could not be accounted for. From this 
symptom I conceived that bark was improper, that the dis- 
ease was not ague, that something more serious was impend- 
ing: my opinion was not received, the bark was continued, 
wine mixed with water was allowed, but the man did not 
amend. The rigors, it is true, were suspended, and so was 
the bark, but the skin remained dry and harsh, the pulse 
always quick, sometimes full, the anxiety constant, the body 
rather wasting, although the appetite was better than could 
be expected. In this state he was removed to the country, 
for the benefit of the air, the complaint being considered 
nervous, the abdomen indicating no signs of derangement on 
pressure, nor the chest on inspiration. I still predicted an 
explosion, which would develop the mischief, and gave a 
caution on the subject: This development occurred sud- 
dently, in the shape of a paralytic affection of one side, and 
examination after death showed the formation of an abscess on 
the opposite hemisphere of the brain. He would have been 
reckoned a rash and ignorant man, who would have advised. 
the abstraction of blood from this patient at an early period 
of the complaint, I believe, reasoning from the result, there 
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are none of us, who would not have done it. A few ounces 
of blood from the jugular vein might have saved the life ofa 
valuable man*. | 

There are two things, then, which I wish to impress on the 
minds of students; first, that a peculiar degree of anxiety, in 
an early stage of disease, is indicative of great derangement of 
some important and vital organ; and, secondly, that on read- 
ing foreign authors on wounds and inflammatory diseases, 
they should remember that inflammation seldom runs so high 
or so rapid a course in foreigners, and especially in the natives 
of warmer climates, as in our countr:men; that the necessity 
for depletion is never so great; and that very many inflam- 
matory complaints, which, under the inert practice of a fo- 
reign physician or surgeon, terminate favourably, or in a 
chronic state of disease, would with us destroy the patient in 
afew days. I consider this fact of so much importance in 
the prevention of error, that no student should read such works 
without first repeating it+.— To return to the importance of a 
due estimate of the powers of the constitution on the one 


_* Bleeding from the jugular vein is, in my opinion, much more ef- 
fectual in all cases of internal derangement of the head, than from the 
temporal artery, or any other part. I believe it to be particularly so 
in cases which may he denominated chronic, or in low obscure intlam- 
mations or congestions. I have several people attending at my In- 
firmary for Diseases of the Eye, in whom the advantages of it have 
been most striking. In some cases of fits resembling epilepsy, it has 
put a stop to the disease. In epilepsy itself it has been useful, and in 
amaurosis from pressure on the brain, in congestion, and in impending 
paralysis, it has been of the most marked utility, when other general 
and local bleedings have failed. 

+ In India, I am informed by Mr. Paterson, the fact is so well es- - 
tablished, that no practitioner would think of treating a native in the 
same manner as he would an European, for any wound or inflammatory 
disease: and the symptomatology of these people might as well be ap- 
plied to the diseases of Englishmen, as the medium rate of violence of 
symptoms of foreigners, to the more violent and rapid course of the 
same disease in natives of Great Britain. It is not, then, only the 
actual natural constitution of the patient that is to be considered, but 
his mode of living. . lod | 
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‘hand, ‘and a correct diagnosis’ on the other, ‘with relation to 
practice. 

' Suppose two persons, of a middle age, residents in a 
onfined part of London, addicted to full ‘living, and what 
‘I consider as one of the marks of a very bad habit, corpu- 
lent, and‘of a sallowish complexion, and tinted with red 
vessels on the cheeks. Suppose that these persons as nearly ~ 
resemble each other as ‘possible, and that beth are attacked 
{to carry on the argument) by inflammation of ‘the perito- 
neum. In one, the symptoms may be of enteritis, a con- 
stant hot-burning pain at the region of the navel, increased 
by paroxysms, but never absent, augmented and rendered 
unbearable by pressure, constant motion of the body, which 
is never at ease, nausea and vomiting, anxiety of countenance, 
bowels confined, pulse quick, perhaps hard or uncertain or 
variable. In the other, the symptoms may be of peritonitis ; 
the pain less urgent, the general uneasiness and anxiety more 
moderate, the derangement of stomach not extending, or sel- 
dom amountiug, to vomiting ; the pulse quick, the bowels may 
be either confined or open. In these cases we have acute in- 
flammation in two persons, whose constitutions are equal to no 
continuance of exertion, not to say an increase of it ; because 
an increase for a short period many of them can bear without 
detriment. Is it not of advantage to name these complaints 
differently, that we may not for a moment lose sight of the 
leading feature of the disease, the seat of it? Have we not 
a great advantage in having it constantly before us, that there 
is a difference in the mode of treatment? It is true we treat 
diseases according to symptoms, not according to the name 
we bestow upon them ; ‘but if there be an argument in favour 
of distinguishing diseases from each other, that have a general 
similarity, I know of none more strong than that which rests’ 
on difference of symptoms, and a marked difference in prac- 
tice.’ ‘In the first case of well marked enteritis, we will sup- 
pose that we have had it-in. our power to ascertain, from pre- 
vious illness, that the patient bears bleeding very badly, that 
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the abstraction of twenty-four ounces of blood is likely to 
bring on dropsy, or the greatest general debility, even ter- 
minating in death. In such case, what is to be the practice? 
Are we to allow the disease or the physician to kill the pa- 
tient, or to combine the efforts of both, by applying leeches 
and fomentations to the belly, giving purgatives and clysters, 
and then attributing his death to his badness of constitution ? 
A person in this state 1s precisely in the situation of a man 
who has sustained a serious injury of an extremity, requiring 
amputation. It must be done at the momeut, or it never 
will be done. He is capable for a short time of bearing 
a great increase of action, but he is totally incapable of sup- 
porting it for any length of time. A person of this de- 
scription, attacked in a warm climate by fever, which is 
not quickly cut short, almost invariably dies. Whatever 
is to be done must be done quickly. The patient with 
enteritis must be bled to the greatest extent that he can bear 
with safety. I consider twenty ounces taken at once, to 
be more efficacious than thirty ounces drawn at three periods ; 
- the effect on the constitution will be more immediate, more 
productive of benefit, and less permanently injurious. In the 
first case, there will be only loss of blood to contend with, 
inducing debility ; in the second, both loss of blood and the 
effects of protracted disease ; which last is in such cases by far 
the greater evil, inasmuch as it is generally a fatal one, 
from the mischief done to some organ or organs of vital 
importance. 

The patient with peritonitis, although in danger, is yet 
less urgently so than he who is labouring under enteritis. 
The quantity of blood drawn need not exceed ten ounces; 
and great reliance may be placed on purgatives, especially on 
calomel, with opium, and blisters to the abdomen—remedies 
which are alike of little use in well-marked enteritis, until the 
inflammatory symptoms have been relieved by blood-letting. 

A person with a habit of body and constitution of this 
kind, seems certainly to be at the full stretch of action, and 
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incapable of supporting an increase for any length of time; 
but in some there is a greater semblance of incapability than 
actual reality of it, and they bear disease better than could be 
expected. In all such cases we should look to and expect 
the worst, and then we can only be agreeably disappointed. 
When an amputation is performed on persons of such con- 
stitutions, the great attack is on the nervous system, which 
appears to be the least capable of bearing it. The object 
is to tranquillize and obtain rest; for reaction soon follows, 
a reaction which the system at large cannot support. It 
is at this period, the greatest nicety of practice, the greatest 
discrimination. of constitution is required. The general 
symptoms of fever which ensue are those of synochus dege- 
nerating daily into typhus mitior, or nervosa, as it is used 
to be called, and ultimately in death, with every appearance 
in many cases of derangement of the biliary organs. In others 
it may even assume the appearance of typhus gravior. The 
termination is regarded more than the present state of the 
disease, the period for action is allowed to pass away unheeded, 
and because the patient dies, his death is unfairly attributed 
to the operation having been done at an improper period. In 
‘many such cases death must, I know, be the result, under any 
mode of treatment, but not in the proportion usually supposed. 
At the first moment of injury, the operation should be per- 
' formed, so that the shock to the nervous system may if possible 
be continuous, and opium with purgatives should be adminis- 
tered to allay it. As soon as the reaction becomes permanent, 
the surgeon must bring all his stores of observation and expe- 

rience forth ; for an erroneous decision is pregnant with danger, 
either one way or other: general fever has taken place, and 
he must estimate the patient’s powers of supporting and resist- 
ing it. The great error attending Mr. Hunter's facts, as drawn 
from hospital treatment, in my opinion, takes place here ; cor- 
dials, stimulants, opiates are continued, instead of active pur- 
gatives and saline medicines. This state resembles the first, or 
commencing inflammatory stage, after concussion of the brain. 
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Blood-letting is generally admissible; it is urgently demanded, 
when the pulse becomes quick and in any degree full, and 
followed by an opiate it is frequently decisive. The quantity 
must here be moderate; sixteen ounces is a full bleeding, 
and twelve ounces may perhaps be sufficient to ascertain the 
effect. I believe physicians have lately discovered that. the 
abstraction of blood with moderation in the early stages of 
synochus does not always, as was formerly supposed, hasten 
the approach of typhus gravior. And I can only say, that 
however sound the judgment, however great the knowledge 
the surgeon or consulting physician may have in the practice 
of physic, they will in such cases need them all. 

In some cases of this description there will never be an op- 
portunity or proper period for taking away blood. In some few 
instances cordials and opiates will be more proper throughout. 

As external applications, cold-ones are injurious; and if 
amputation be performed, the stump should rather be pro- 
voked to suppurate than otherwise. td 

In many persons, who have lived in warm climates, we 
feel perfectly sensible that their constitutions: are unequal to 
any great exertions, although they appear in good health, and 
they declare themselves to be so, on inquiry being made. 
They are in high health, according to their own standard, but 
this is at best a bad one for resisting disease, or rather sup- 
porting it. When serious accidents happen to such people, the 
surgeon is often placed ima situation of peculiar responsibility 
and solicitude. An error in judgment may be fatal to his pa- 
tient or to his reputation; andthe former is too often sacrificed 
to the latter, where a consultation camnot be had to divide the 
weight of responsibility. ‘The sargeon is in fact afraid to re- 
commend the decided mode of treatment which the case ap- 
pears to require, lest it should not be adopted, and be found 
by accident not to have been necessary ; when his professional 
ability would be doubted, although it was perhaps never more 
conspicuous than in the recommendation. ‘There can be no 
doubt but that some persons save their limbs contrary to the 
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opinion of the faculty ; but in most of these cases the limbs 
are useless, and for one saved under such circumstances, ten 
persons die; we always hear of the successful cases, but never 
of the unfavourable ones. 

An officer received, at the battle of Albuhera, a wound in 
the right leg, which fractured the tibia ; the case was curable as 
far as regarded the injury, but the patient had lived in warm 
climates, and his constitution seemed so unequal to supporting 
any increase of action for the necessary time, that the pro- 
priety of amputation became a subject for serious consideration. 
It appeared very hard to lose a limb, that in a man of sound 
constitution might be saved; it was not certain that he was 
quite unequal to the task, and the wishes of the patient were 
acceded to. It was soon however seen, that neither the powers 
of the part, nor of the constitution, were equal to the duties im- 
posed upon them; and again, at the desire of the patient, we 
complied with his wishes and removed the limb. The stump 
did well for three days, but then the pulse increased in fre- 
quency, whilst it rather diminished in strength; the stump 
began to swell and assume a white colour and doughy appear- 
ance, which I knew to be the forerunner of a fatal termi- 
nation. From what this gentleman did. bear, it was fair. to 
conclude, that he would have outlived the amputation if it had 
been performed on the first day: but then it was operating on 
a speculation as to the powers of the constitution, not as to 
the state of injury—an estimate which can only be made by 
very experienced persons, and adopted by men of equally 
high characters. 

The few remaining advocates for Mr. Hunter’s opinion, who 
maintain, that the facts he has stated still hold good in regard 
to the inhabitants of London, insist, that in teaching surgery 
they must point out the proper practice for London. This 
necessity I do indeed acknowledge, if surgery were to. be 
practised in London only, and the doctrines were true; but 
as I believe in neither, and on the contrary suppose, that 
surgery is to be taught.on the great scale, as applicable to all 
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mankind, for the whole empire, for the universe ; the practice 
peculiar to the metropolis (if such existed) would be simply 
an exception to a general rule, and which it would be less 
necessary for young men to know, as few of them are to prac- 
tise in it; and the less that those who are to practise in it 
do know of it, the better it will be, in my opinion, ‘for their 
patients. . | | 

When the Marquis of Anglesea received a wound at the 
battle of Waterloo, which rendered amputation , necessary 
above the knee, the operation was performed about two hours 
after the receipt of the injury, and his Lordship was able to 
travel in three weeks. If he had not gone to Waterloo, but 
remained m London, and had unfortunately met with an acei- 
dent rendering amputation necessary, it would not (according 
to the principles I have combated) have been proper to per- 
form it immediately. His constitution would have been too. 
vigorous in London, although it was not so at Waterloo! 

The late General Turner was struck at the first siege of 
Badajos in’ 1812, by a shell on the left arm; I saw him about 
four hours after the accident, and amputated his arm at the 
shoulder-joint on the field of battle. He had left London 
about a month, and was then of a very vigorous constitution; 
if he had met with an accident of the same nature in London 
a mouth sooner, would the same practice, which was so com- 
pletely successful, have been bad ? 

Captain Macgenis, whose arm I cut off after the battle of 
Albuhera, called upon me since, and among other civil 
things said, he hoped he might be under my. care if he ever 
underwent another operation. I told him not to be too con- 
fident, for it was said, that an operation which would suit a 
healthy young man in the army would not suit'a healthy young 
man who had a place in the Customs! 

Lastly, it is well known that the soldiers of the Guards in 
London have hitherto worked at their respective trades, when 
off duty, and entered into the dissipations of persons of their 
own class. Whenever these men have crossed the channel, 
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and’ metwith injuries on service which rendered amputation 
"necessary, it has always been done at the moment and with the 
greatest success. If these persons had met with an accident 
a week before in London, rendering such an operation neces- 
sary, it could not, I presume, have been done with propriety ! 

If these statements be facts, and I believe they are unde- 
niable, the advocates in London, for the theory and practice I 
have been combating, must tacitly admit, if they will not ac- 
knowledge, one of two things; either that the theory and 
practice are erroneous, or that they are unacquainted with the 
nature of the constitutions of all the young gentlemen and all 
the young healthy tradesmen about town. I have a suspicion 
they will rather prefer yielding the least tangible alternative. 

Let us view the matter in another light. Some years ago I 
had an inflammatory attack on my chest, for which I was ad- 
vised to lose some blood. The abstraction of twenty-four 
ounces relieved the pain and effected a.cure. A person, with 
whom I was intimately allied, had at the same time an attack 
of the same complaint; I took from him only twelve ounces of 
blood, and relied more ov other means, because I knew, from 
his mode of life aud other circumstances, | that his constitution 
would not beara large bleeding ; but if I had applied this rea- 
soning to myself, merely because I happened to live in London, 
and without due consideration of the state of my constitution, 
it is very possible I might have been a candidate for a journey 
to Italy to relieve me from consumption. | 

I. fully however admit (and I wish particularly to be un- 
derstood on this point), that there are many persons in London, 
and in allextensive cities as well as in other places, whose sys- 
tem at large is so bad, that death soon follows any great excit- 
ing or depressing power acting upon it.’ We often see, that 
eating a small quantity of putrid food will produce in a person 
of this: description symptoms which are quickly followed by 
death; whilst in another of more power and of a better habit, 
it merely causes vomiting and a little temporary derangement. 
In such cases, the man who would draw blood would be little 
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, better than a fool or an, empiric, and amputation in) such a 
state must frequently be followed by death; but it should be 
borne in mind, that a person under such circumstances would 
seldom recover from any serious disease, and would never 
live until the second period for operating. 

I am aware that some arguments may be adduced against 
my reasonings, from what is frequently observed to attend 
the contagious and endemic fevers of warm climates, which 
are not always best borne by persons in rude health. But 
these are exceptions, depending much upon. the. peculiar 
nature of the fever | itself, its causes and. effects, and 
not directly applicable to the points in question, inasmuch 
as the principles laid down for the treatment of inflammation — 
and of injuries demanding amputation are equally good in 
these climates asin Europe, and the, only difference in 
practice is, that, whatever treatment be adopted, it must be 
more actively enforced. 

I have endeavoured, by. the different illustrations given. 
of the treatment of inflammation and irregular action; in’va- 
rious kinds of constitutions, to convey my ideas on the sub- 
ject; and I conceive that the following facts may be mews 
mately deduced from them. 

Ist, That a person in good health and of a sound wantbitien 
F tion, between the age of fifteen and forty years, is the 
best able to resist. disease, to bear the remedies neces- 
sary for its removal, and to sustain it fora longer time, 
under proper treatment, than any other class of persons. 
2d, That although any given number of. persons may be 
in apparent-good health, and every function be regularly. 
performed, still it may be a state of health according 
to their own standard, and not equal to that which is the 
most prevalent and the least faulty. 
3d, That Mr. Hunter’s explanation of the reason, why per- 
sons of sound constitution and strength of parts did not: 
bear disease well, viz. that they were-at the full stretch of 
action and could not bear an increase, is not well founded ; 
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inasmuch as it has beew shown, and will. be further 

proved, that under proper treatment they are, on. the 

» contrary, the most capable.of bearing Sti or.an in- 
crease of it. ts 

Ath, That Mr. Hunter took. his examples oun persons ‘of 

the second class of constitutions, instead of the first, and 

that to the treatment:of these. persons. the bad: success 

» may be attributed, rather than to. the, constitution being 

so totally incapable of bearing. or resisting disease. 

It may appear presumptuous: to connect the. name of Mr. 
Hunter and the improper treatment. of. disease or injury.to- 
gether; but having brought :the question fairly. before. the 
public, it is neither in my power nor my inclination ‘to. shrink 
from any censure that a due support of it. may draw down 
upon me. I have resisted the propagation.of THIS ONE) prin- 
ciple‘of Mr. Hunter, because. I believe) it. to; be injurious,..to 
mankind. I have done so; supported by the experience. of 
more than twenty years, during which period .[ shave been 
accustomed to disease on.an.extensive scale, im various | cli- 
mates, and during the whole,of the Peninsular war. -If it 
be proved, however, from-practical, observation that I am in 
error; I shall be more willing .to.abandon my. opinions, than I 
am to maintain them. But until that -be done,. I should. be 
unworthy ‘of that school, to. which it..is. my greatest pride 
to belong ;' the school in which,Mr. Hunter acknowledged he 
derived the information which. enabled him to. write his. work 
on inflammation; .which, united with -his. perseverance and 
genius, have obtained for him the highest. place in surgical 
science; if I did not strenuously resist even his opinions when 
practical.experience appears to demonstrate their error. 

On these views of the constitution the basis of the treatment 
of gun-shot wounds is founded, and in:combination with them, 
other inexpugnable opinions of Mr. Hunter’s must never be 
overlooked: 1*. ‘¢ That the inflammation which precedes sup- 
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puration is much more violent in those cases where it appears 
to arise spontaneously, than when it arises from any injury 
done by violence. A suppuration equal in quantity to that 
from an amputation of the thigh, shall have been preceded by 
a much greater inflammation than that which is a consequence 
of the amputation.” . 

‘This inflammation would seem to vary somewhat in its 
effects, according to the exertion of that power during its pro- 
gress; for, in proportion to its rapidity the cause is certainly 
more simple, and its termination and effects more speedy and 
salutary; and this idea agrees perfectly with inflammation in 
consequence of accidents, for there it runs through its stages 
more rapidly and with less inflammation: necessity appears to 
be the leading cause here.” 

When a simple gun-shot wound is received by a person of 
a good constitution, the necessary effect will be a certain de- 
gree of inflammation, and this may be violent or moderate 
according to accidental circumstances of constitution or other- 
wise ; but whatever may be the extent of inflammation, except 
it run on to gangrene, it is always prone to the suppurative, 
passes rapidly over the adhesive stage, and proceeds in the 
most speedy manner to the restoration of the part to its healthy 
state, provided there is not a sufficient cause to prevent it in 
the nature of the wound itself, or in some foreign body lodg- 
ing in it. According to the extent of inflammation will be 
that of suppuration, generally speaking; and the object to be 
attained is, to keep the inflammatory action within due bounds, 
so that the suppuration may be in proportion; for it has been 
observed that wounds, which have been attended by a mode- 
rate degree of inflammation and suppuration, have healed 
soonest, and with the least inconvenience to the patient. In 
these cases, adhesive inflammation, agglutinating the parts im- 
mediately around the track of the ball, seems to have put a 
stop to the extension of the inflammation ; the change of action - 
from the adhesive to the suppurative, which takes place, is in 
consequence ‘confined to a smaller space; and the remaining 
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necessary actions of granulation, contraction, and cicatrization, 
are on an equally limited scale. Ina perfectly healthy con- 
stitution, nature seems disposed to perform her part in general 
with the least possible difficulty ; to be aware, that. union by 
the first intention cannot alone effect a cure, that suppuration 
must ultimately occur; and in consequence of this intuitive 
knowledge, proceeds to the desired point with little hesitation 
on the intervening stages. It appears to me that the funda- 
mental point to reason upon, in cases of simple gun-shot 
wounds in healthy persons, is this—that inflammation will 
ensue, will run on to suppuration, and is rather likely to bei in 
excess than in deficiency. The practice to be pursued con- 
sonant to this opinion ought to be tiat, which, even from the 
beginning, will or may tend to reduce inflammation and the 
consequent suppuration ; I would add, in order to express the 
opinion more forcibly, to prevent it as much as possible ; cer- 
tain, that, under every circumstance, enough will take place 
to maintain the necessary actions and to effect a cure. 

An idea is entertained by some, that the whole track of a 
gun-shot wound must suppurate, and a slough of dead matter 
be thrown off; but this is an erroneous opinion, taken more 
as a necessary than a positive fact; for no one has ever seen, 
from a superficial or deep-seated wound of three inches in 
length, with two openings, a slough or sloughs of the same 
extent as the wound; neither can a solid substance, of the - 
sizé of the opening of entrance, be passed through the wound 
and out at the exit of the ball, without great pain and incon- 
venience ; and, in many cases, the actual quantity of slough 
and matter discharged with the dressings is by no means com- 
mensurate with the depth to which, or through which, the 
ball has passed. The practice, until the Peninsular war, 
was, in almost all cases, to apply poultices to facilitate the se- 
paration of the slough, for Mr. Hunter had favoured and in- 
culcated this from principle; but it was soon found on ser-, 
vice, on the great scale of warfare, to be impracticable and in- 
expedient, as well as not proper or beneficial to the patients ; 
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and cold water was adopted in their stead*; and, in very 
many cases, lint and sticking-plaister without the assistance of 
either. | 3 

In discussing a surgical point of practice abstractedly, or 
divested of all questions of expediency or practicability, it is 
proper to refer only to the fact, whether, on a fair trial, one 
mode has been found to answer better than another; and if it 
be found to be so, that is the method: to be laid down as the 
practical rule, and all others are exceptions under particular 
circumstances. On a fair investigation, then, by repeated 
trials, I have no hesitation in saying, that the advantage is 
decidedly in favour of the treatment by the application of cold 
water; the inflammation is, m some instances, materially pre- 
vented, in many greatly controlled, and, in almost all, very 
much subdued by it; whilst the suppurative process is not im- 
peded in the generality of cases, in a degree sufficient to inter- 
rupt the subsequent one of granulation. In all simple cases of 
gun-shot wounds, zd est, flesh wounds, in persons of a healthy 
constitution, a piece of lint which has been dipt in oil, or on 
which some ointment has been spread, is the best application 
at first, to prevent irritation, with two slips of adhesive plaister, 
placed across, to retain it in its situation. A compress, or 
some folds of linen wetted with cold water, is then to be ap- 
plied over it; and kept constantly wet and cold, even by the use 
of ice, if it can be obtained, and is found comfortable to the 
feelings of the patient.’ A roller is of no use, except.to prevent 
the compress from changing ‘its position during sleep, and is, - 
therefore, at that period useful; but as a surgical application 
it'is useless, if not positively injurious, because it binds a part 
which ought, to a certain: extent, to swell, and by pressure 
causes’ irritation. Rollers ought not to be applied surgically 
until after some days have elapsed, and it is inexpedient to em- 
ploy them in the field of battle, even if they were useful, except 
where some parts are to be kept in position; because when 


* See the case of Lieut.-col. Creagh, page 21. 
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they are applied in the first instance, they soon become stiff 
and bloody, are for the most part cut, and are seldom preserved 
after the first dressing, so as to become useful at the period 
when the surgical application of a roller is indispensable. I 
have never yet seen, under any circumstances, from the first 
battles of Rolica and Vimiera in Portugal until the last at 
Toulouse in France, a superabundance, not to say a suffi- 
ciency, of rollers for the ulterior dressings of the complicated 
cases ; and, as they are unnecessary at first, in a surgical 
point of view, present appearances are not to be attended to, 
at the expense of subsequent advantage. 

The first dressing need not be removed under this plan fair 
two, three, or four days, as may be found convenient to the 
surgeon. If dry lint is applied, which application will be 
most convenient in the first instance on the field of battle, it 
should be moistened in an hospital with warm water; in pri- 
vate life, an evaporating poultice* may be applied, for the 
same purpose of facilitating its removal: the reason of this 
difference is, that a poultice should never be seen in an hos- 
pital, unless it is absolutely necessary. It should never be 
applied, unless no other application will do as well; for, when . 
once poultices become prevailing ‘applications in an hospital, 
they serve to cover all kinds of negligence. I consider a 
poultice, applied to a compound fracture or an injured joint, 
to be the precursor of amputation, the cloak for previous or 
present negligence ; and this opinion I may, I believe, venture 
to say has not been formed lightly, but on as great a degree 
of observation as. has fallen to the lot of most men, either in 
the navy.or army. ' It so happened, that in the greater number 
of our serious conflicts, I had a charge in the field, and a prin- 
cipal one of the same men afterwards in hospital, and, there- 
fore, had due opportunities of making a proper estimate on 


-* An evaporating poultice is made by crumbling some stale bread 
into a basin, and pouring boiling water upon it. The basin is then to 
be turned over on a plate, and the water allowed to drain off, when 
the poultice is ‘ready for use. 
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this point. At the last battle of the Peninsular war, viz. that 
_ of Toulouse in France, the practical arrangement of the 
hospitals was entirely under my direction, and the great faci- 
lities afforded to us, enabled me to carry into execution every 
opinion I entertained from previous occurrences. On this 
point I gave a positive order to all the hospitals in the town, 
which I daily visited, that in no instance was a poultice 
to be applied to any wound without a specific reason; and 
then, not that a poultice was a good thing in such cases, but 
that the particular one in question seemed to demand such 
treatment ; and in regard to injuries of joints and compound 
fractures, they were never applied without the same attention, 
and seldom without my personal concurrence. Indeed, I 
_ should not do justice to the gentlemen employed, if I did not 
explicitly declare the obligation I was under to them on that 
occasion, and the sense I now entertain of their friendship, for 
there was not one who did not fully enter into my views; 
there is not one of them whose friendship I do not now enjoy ; 
and as to the result, Sir James M‘Grigor, now Director Gene- 
ral of the Medical Department of the Army, permits me to 
say, that, on no occasion, has the success attending the treat- 
ment of these particular cases been greater. 

The predilection for poultices has arisen from their _ 
good effects in promoting suppuration in spontaneous in- 
flammations terminating in abscess; and it was very natural 
to suppose, that, if a poultice hastened the formation of 
matter in an abscess, it would in the same ufanner hasten 
the suppurative process in a gun-shot wound, in which the due 
formation of matter, and the separation of the slough, seemed 
the most essential points. If the formation of matter and the 
separation of sloughs were all that is required, a poultice would 
be the best application, and the two kinds of inflammation 
would be on a par, and the treatment alike; but this is not 
the case, and it seems to me to be an incalculable oversight to 
suppose that it was so, after Mr. Hunter had pointed out, as 
he has done, the very material difference between them, viz. 
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that the inflammation preceding. the: suppuration after injury 
is: never ‘so great as when it occurs spontaneously ; and that 
afterinjury there is less delay in the’ processes unmediately pre- 
ceding suppuration. The two states of inflammation are by no 
means under the same circumstances. Inthe spontaneous in- 
flammation, which is about to form an abscess, the adhesive 
state is often long and always much more extensive, the quan- 
tum of inflammation and of its phenomena is greater, the matter 
when formed is contained: in) a.sac, and. will, have (unless 
it be deep seated) no co. munication external to it; the more 
perfect’ the suppuration, the more. readily, will. the, mischief 
cease, andthe part almost heal without. the processes of gra- 
nulation and cicatrization. The formation of matter cannot be 
prevented, and any attempt at:it, after it has been found useless, 
only does mischief by interrupting the process. After injury, 
the inflammation, although tending to the’ suppurative, is not 
necessarily extensive ; the parts around are not thickened to 
the same extent as the formation of an abscess ; the quantum 
of inflammation, as known by its four great phenomena, pain, 
heat, redness, and swelling, is often trifling ; the matter, when 
formed, is immediately discharged ; there is not the same ne- 
cessity for the formation of the walls of an abscess, and every 
part is disposed to‘healthy action, which is not always the case 
in Spontaneous inflammation. _ Admitting even" that. the  in- 
flammation is still the same, it will, I trust, be conceded, that 
the state is different, and ought be treated differently. I 
consider the inflammation of a simple gun-shot wound to be 
like the inflammation of a part of importance, in which we 
always try to have as little suppuration as possible, and we 
ought to endeavour to effect this by the same means, propor- 
tioned to the urgency of the case. : 

The object of a poultice is to keep a part warm, moist, 
soft, and to relax it as much as possible, and thereby to aug- 
ment the facility for the formation of ‘matter, which it gene- 
rally does ;\ but repeated. poulticing often keeps up. the irrita- . 
tion ‘on a part through that'very relaxation, and renders it'to- 
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tally unequal to support the subsequent necessary operations. 
It causes the suppuration in an open ulcer to be more profuse, 
the granulations weak, and lays the foundation for extensive 
sinuses. 

Cold water is, in my opinion, the proper application to 
gun-shot wounds in persons of a healthy habit of body; it 
may be applied in many people during the whole progress of 
the cure with the best effect; and, where it is admissible, it 
ought to be constantly used, unless in those cases in which 
simple compress and bandage may k. considered sufficient. 

Cold water is not however an infallible, or even always an 
advantageous remedy; there are many persons with whom 
cold applications do not agree; there are more with whom 
they disagree after a certain period, and in either case they 
should not be persisted in. Cold doves no good in any stage 
of inflammation, when the sensation accruing from the first 
application of it is not agreeable to the feelings of the patient; 
when, in fact, it does not give relief; for if it produces a 
sensation of shivering, or an uncomfortable feeling of any 
kind, with stiffness of the part, it is doing harm, and a change 
to the genial sensation of warmth will not only prove more 
agreeable, but more advantageous. This’ occurs in general 
about the period when suppuration has taken place; and cold 
in such cases is preventing the full effect of the action, which 
warmth encourages. Fomentations are then proper; and if 
a poultice be preferred for convenience by day or by night, 
an evaporating one of bread will be found sufficient. In the 
spring of the year, the marsh-mallow makes an excellent poul- 
tice, and so do turnips, gourds, carrots, &c. independently of 
oatmeal, linseed meal, Indian meal, or other farinaceous sub- 
stances. In all those cases where a poultice is resorted to, 
as much attention is to be paid to, the period of removing, as 
of applying it. It is used to alleviate pain, stiffness, swelling, 
the uneasiness arising from cold, and to encourage the com- 
mencing or interrupted action of the vessels towards the for- 
mation of matter ; and as soon as the effect mtended has been 


OF SIMPLE GUN-SHOT WOUNDS. 67 


gained, the poultice should be abandoned, and recourse again 
had to cold water, with compress and bandage.» \\A) very good 
instance of this! was ‘seen in the case of they son of. the: late 
Sir Richard Croft;;who was wounded in the foot.at: Waterloo. 
The ball could not be found; although an opening had’ been 
made where :it: was supposed to: be, and poultices had’ been 
applied: to relieve pain .andencourage.suppuration., In -this 
state, at the end of three weeks, he came entirely under my; 
care, on his way from. Brussels, by: Antwerp and the ,Scheldt 
to London, and it.was!my intention- to have delivered | him 
over to his father without interference, which I did not. think 
necessary. Being detained, however, a few days at Flushing 
by contrary winds, 1),saw that he was. uneasy and. irritable, 
both generally as well.as locally,.that the suppuration was 
great for! the size of the wound, and; the parts becoming weak, 
in consequence of the delay. | I changed the poultice. for 
cold water, a compress and bandage; he. felt immediate. 
relief, and from that moment his wound rapidly proceeded ito a 
cure. 

The great errors in. the. use! of poultices are, that, they. 
are often applied with no. precise view, that they prevent 
more active measures being taken, and that by being, con- 
tinued too long they doa great. deal of mischief, weakening 
the parts, promoting profuse suppurations and the formation 
of sinuses. It may be argued, thatthe abuse of .a remedy 
is not a sufficient cause for its, abandonment, and it is in- 
controvertibly true; but when the abuse cannot be avoided, 
it comes precisely to.the. same thing, and the, rule I have 
laid down. will be found practically..the best; forin every 
instance in which I jhaye.seen any given numberof men 
treated by. poultices;, and, an.,equal number without, them, 
the latter have-always.been.in the bést state... An error may 
also be, committed, in the use of cold. applications, by making — 
them too general, which causes the patient, to take cold, and 
frequently to suffer from, inflammatory, affections... The parts 
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only which are injured, and those in their immediate vicmity, 
are'to be wetted, and the rest of the body or extremity should 
be kept perfectly dry. It may be remarked, that it is seldom 
expedient to apply cold to the trunk of the body; for if the 
wounds be simple they do not require it; and if any viscus 
be affected or cavity opened into, the practice must be other- 
wise so decided as to render the aid of wet cloths of little 
importance. In injuries of the head it is the reverse. 

When the sloughs have separated, or, what is more com-: 
monly the case, when the parts begin to granulate, a compress 
and bandage will complete the cure, which in simple cases 
takes place within the first six weeks. A’ great number are 
always cured within the first four, and in these cases bleeding 
is never thought of. Purgatives are oécasionally adminis- 
tered, and abstinence is an excellent remedy; but bleeding, 
purgatives, occasional emetics, and starvation, are remedies of 
great importance, if the patients be irregular in their personal 
habits, or the inflammatory symptoms run high. 

In wounds of muscular parts, inflammation comes on 
from twelve to twenty-four hours after the injury, and the 
vicinity of the wound becomes more sensible ‘to the) touch, 
with a little swelling, and increase of discoloration. A reddish 
serous fluid is ‘discharged, and the limb becomes more stiff 
and incapable of motion, from its causing an increase of pain. 
These symptoms are gradually augmented on or about the 
third day, the inflammation surrounding the wound is better 
marked, the discharge is altered, being thicker; the action 
of the absorbents on the edges of the wound may be ob- 
served; and on the fourth or fifth the line of separation be- 
tween the dead and the living parts will be very evident. 
The wound will now discharge purulent matter mixed with 
other fluids, which gradually diminish as the natural healthy 
actions take place. The inside of the wound, as the process 
of separation proceeds, changes from the blackish red colour - 
to a brownish yellow, surrounded by a little good pus. On the 
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fifth’ ‘and sixth days: the outer edge ofthe separating slough 
is distinctly marked, and begins to be displaced; the’ sur- 
rounding inflammation extends to some distance, the parts 
are more painful and sensible to the touch, the discharge is 
more purulent, but not great in quantity. On the eighth 
' or ninth ‘day, the slough is in most cases separated from 
the edges of the track of the ball, and hanging in the mouth 
of the wound, although it cannot yet be disengaged ; the’ dis- 
charge increases, the wound becomes less painful to the pa- 
tient, although frequently more sensible when touched. If 
there be two openings, the exit of the ball or the depending 
opening is in general much the cleanest, being often in a fair 
granulating state before the entrance of the ball is free from 
slough. If the inflammation has been smart, the’ limb: is: at 
this time a little swelled for some distance around, coagulable 
lymph and serum are thrown out into the cellular membrane, 
the redness of inflammation now diminishes, the sloughs are 
discharged, together with any little extraneous substances 
which may be in the wound, and there is oftentimes a slight 
bleeding if the irritable granulations are roughly ‘treated: 
The limb on the twelfth, and even fifteenth day, retains the 
appearance of yellowness and discoloration which ensues 
from a bruise, and which continues a few days longer. The’ 
sloughs do not sometimes separate until this period ; and in 
persons slow to action, not even until a later one. The wound’ 
now contracts, the centre of the track first closes, and it is no 
longer pervious. The lower opening soon heals, whilst ‘that 
made by the entrance of the ball continues. to discharge for 
some’ time; and towards the end of six weeks, or sometimes 
two months, finally heals with a depression and cicatrix, mark- 
ing distinctly the injury that has been received. 

This is the usual course of a favourable wound of mus- 
cular parts in persons of a healthy constitution, which will 
almost work its own cure without any surgical aid, the 
system: sympathizing but little with the injury. There ‘is 
scarcely any fever, loss of appetite, heat of skin, or restless- 
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néss,,very often so little that it. is.impossible to restrain, either 
officers, or soldiers within the. bounds necessary. to keep every: 
thing in. a;quiescent, state.. It .is in such cases. as are here. 
. deseribed,. that the. practice I have recommended pues not. 
to be ‘departed from. 1 
But this. favourable, and tranquil, ‘proceeding is not to be 
expected ‘in every. instance.) The, state’ of, constitution, the 
difficulties and, distresses of military warfare; exposere to’ the 
inclemency of the weather, or the imprudence. of individuals, 
will bring on a train of serious. symptoms, .in wounds appa- 
rently of the same nature.. After -the first three. days, the 
symptoms. gradually increase, . the swelling, is much. -aug- 
‘mented, the redness spreads far. from the edges of the wound, 
the pain becomes.severe.and.constant. ‘The wound remains 
dry, \stiff, painful, with glistening edges... The sensibility is 
now much increased... : The system. sympathizes,. the skin be- 
comes’ hot; and dry, the:tongue loaded,, the)head aches, the 
patient is restless and. uneasy, the pulse full and quick, there 
is, fever. of the inflammatory kind. |. The, swelling of the ‘part 
increases from the deposition of lymph:and, serum in the cel- 
lular membrane ‘to.a.considerable, extent above and. below the 
wound, which is in a state. of high inflammation ; and, instead 
of being entirely superficial or, confined. to. the immediate track 
of the ball, is. spreading wide.and.deep in the muscular parts 
of.the limb. 'The wound itself can, hardly bear to be| touched, 
it, discharges but little, and the; sloughs, separate slowly. . If . 
the inflammation be manageable, matter. begins. to, be secreted 
copiously, not only in the track. of. the wound, but in the sur- 
rounding parts; ‘sinuses form.im the. course of the muscles 
or/under. the fascia; considerable sargical.treatment/is neces- 
sary, and the cure is protracted, from three, to four, and ‘even 
six.months, and is often attended. for.a\ longer, period with 
lameness from contraction of the muscles or adhesions of the 
cellular membrane. The parts, from;having been so long .in 
a state of inflammation, are much weaker; and if the injury 
has been in the/lower extremity, the. leg and foot swell..on 
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any exertion, which cannot be performed without pain’ and in- 
convenience for a considerable time; the inflammation being 
‘readily brought “on, and the weak parts forming’ the cicatrix 
giving way by ulceration, and forming again a very trouble- 
some sore. . 

The treatment in a case of this kind: is of the same 
nature as the other, but it must be more active. The patient 
must be bled, vomited, purged, kept in the» recumbent posi- 
tion, and cold: applied so long as it shall be found agreeable - 
to his feelings; when’ that: ‘ceases tobe the case, and not 
till then, fomentations ought to be resorted to; but they. are 
. to be'abandoned the instant the inflammation is. subdued 
and suppuration well established... The feeling of the pa- 
tient will’ determine the’ period, and it is better to begin 
a day too ‘soon than one too late.’ If the inflammation be 
superficial, leeches will not be of the same utility as when it 
is deep seated; hut then they must be applied in much 
greater numbers than ‘are usually recommended. The roller 
and graduated compresses are the best means of cure in the 
subsequent stages, with’ change of ‘air, and friction to the 
whole extremity, “which alone, when early-and well applied, 
will often’ save months of ‘tedious ‘treatment. If the limb 
becomes ‘contracted; and the cellular membrane thickened, 
it is only by friction, ‘or pressure with’ the thumb and fingers 
(shampooing), that it can be restored to its natural motion. 

A superficial wound in muscular parts by cannon-shot or 
shell requires little or no. change of treatment, save that at- 
tention must’ be paid in a greater degree that due motion be 
given to the part\in the latter stages, so that the new skin 
- formed may not impede Kio its: contraction the natural action 
_of the limb. : 

If the ball should’ have psbeated ‘without making an 
exit, or have carried’in with ‘it any extraneous substances, 
the surgeon’ must, if possible, ascertain. its exact situation, 
and remove it and any foreign bodies which may be lodged ; 
indeed, if there be time, every wound should be examined | 
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so strictly as to enable the surgeon to satisfy himself that 
nothing has lodged.. This is less necessary where there 
are two corresponding openings evidently belonging to one — 
shot; but it is imperiously demanded of ihe surgeon where 
there is one opening only, even if that be so. much la- 
cerated.as to lead to the suspicion of its being a rent from 


apiece of a shell; for it is by no means uncommon for ‘such 


~- 


missiles, or a grape-shot, to lodge wholly unknown : to 
the patient, and to be discovered by the surgeon ata sub- 


. sequent period, when much time has been lost and misery 


endured. A soldier, during the siege of Badajos, had the 
misfortune to be near a shell at the moment of its bursting, 


and was so much mangled as to render it necessary to remove 


one leg, an arm, and atesticle (a part of the penis and scrotum 
being lost), by which he became so faint that I could not pro- 
ceed with:the examination of the flesh wounds received at the 
same time. In one of those in the back part) of the thigh 
and buttock a large piece of shell was lodged, and kept up 
considerable irritation until it was removed... The man reco- 
vered, and has a pension of 2s..9d. a day. | 
An officer had. a finger shot off, as it was supposed, | sith 

out the ball doing farther mischief, and the torn surface was 
made smooth by operation and dressed accordingly ; but in a 
few days it was perceived that greater inflammation had taken 
place than is usual on such occasions, and on examination it 
appeared that the ball had passed up under the palmar aponeu- 
rosis, and had lodged in the wrist, from whence it) was |ex- | 
tracted. Too much attention cannot be paid to ‘this: circum: 
stance at the moment of injury,) and I have already «insisted 
sufficiently on the necessity of position, and other matters, in 
enabling us to ascertain the course and situation of the ball or 
foreign body. |See page 17. This, practice has been duly — 
appreciated from the eatliest ages of surgery, before; gun-shot 


wounds were known, but when the use of slings and other in- 


struments of missile warfare caused the lodgmenit of, extrane- 
ous substances. It is not then of modern origw, butis as old 
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a precept as any in surgery: Hippocrates, Celsus, and Galen, 
especially recommended it); and the, fathers of military surgery 
in France and England, Paré and: Wiseman,’ have: edna 
ously insisted upon it. | oipieib “anil 

The ‘advantage of attending to position and the aituntidn, of | 
the wounded person, in regard. to his antagonist, at the moment 
of injury, is farther illustrated in a case, treated, a, few, days, 
after the battle of Toulouse, by Dr.'Chermside, of the, 10th, 
Royal Hussars, then Assistant, Surgeon of the)7th, Hussars. 
The soldier, a private of the 61st regiment, received.a musket: 
ball a little below: the head of the fibula, which lodged, and 
he was taken prisoner. Three incisions were, made on the in- 
side of the leg, in search. of the ball, but in vain, whilst in the, 
hands of the French. Dr. C. having. ascertained’ thatthe 
ball was fired from above him,:-whilst his leg was bent, con-' 
ceived its course must be obliquely downwards, and near’ the, 
inner ankle, whence it was successfully extracted... The’ ball 
had struck the bone, and ‘its shore was considerably Jagged 
and. flattened. 

Attention to the remarks that have alneetily bhi nines on 
this subject; may enable thé practitioner to attain a.tolerable 
knowledge of the nature of the injury ; but the course’ of balls 
being frequently extensive, it. is impossible,| to follow. them 
with any- instrument. Inthe extremities, when it is supposed 
that the ball is lodgedi at any given distance, the finger is. the 
best sound, both for ascertaining, the direction the. ball. has 
taken, and the:state, of the surrounding, parts ;;and where the 
finger cannot reach, and circumstances render it advisable, a 
metallic, or firm elastic. bougie,: or long silver Koti may, be 
used with some little’ advantage. : 

» The, finger, should. be gently introduced,in the course i 
ke ball, to its utmost extent,’ in every. wound. which, it, is 
necessary to examine; and in parts connected with life, or, 
liable to. be. seriously injured, -it. is} the,.only,.sound, that) is 
admissible. Whilst. this examination is) taking place, the 
hand of fhe surgeon should be carefully pressed upon the part 
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opposite 'where the ball may be expected to lie, by which it 
may perhaps be brought within reach of the finger, whereas, 
by the want of this precaution, it may be missed by a very tri- 
fling distance. Whilst the finger is in the wound, the limb 
may be thrown as’nearly as possible into that action which was 
about to be performed on the receipt of the injury, when the 
contraction‘ of the muscles, and the relative change of parts, 
will ‘more readily’allow the course of the ball to be followed ; 
if this should:fail, attention should be paid to the various ac- 
tions of the limb, the attendant symptoms arising from parts 
affected; and what may be called the general anatomy of the 
whole circle of injury: “A muscle, in the act of contraction, 
may Oppose’ an' obstacle to the ‘passsage of an instrament in 
the'diréction the’ ball has taken, and especially if it should 
have passed between ‘tendons or surfaces loosely connected by 
cellular membrane‘; ‘as by the side of, or between the great 
bloodvessels, which by their elasticity may make way for the 
ball; and yet impede the progress of the sound. When the ball 
is ascertained to have passed beyond the reach of the finger, 
the opposite'side of the limb should be carefully examined, and 
pressure made upon the wounded ‘side, when it will probably 
be found more or less deeply seated. If the ball should not 
- be ‘discoverable by the finger in the wound, or by pressure on 
theopposite side; the surgeon should consider every symptom 
and every part of anatomy connected with the wound, before 
he ‘decides on leaving the ball'to the wise operations of nature, 
or to’ proceed to further attempts with longer sounds of other 
descriptions. Upon this point there has been much discussion, 
which naturally includes the question of extraction in general ; 
some having decided upon leaving balls unmolested when 
there: was a difficulty in extracting them; others, upon ex- 
tracting them, except when it was attended with’ particular 
danger. © | 

* The older surgeons, less acquainted with anatomy than 
those-of a‘later period, were more cautious in the means em- 
ployed for the extraction of balls than their successors; and 
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although othey: were equally :desirous. of ‘removing them, and 
considered! ‘their! extraction as ‘a necessary part of the cure, 
they:did not resort, to extensive or) deep incisions; but rather 
dependedupon the:dexterous use-of sounds to discover the 
situatiom of balls, and of various, kinds of dilating and ex- 
tracting: instruments for their removal ;,) and) only enlarging 
the wounds when they could not obtain their object without it. 
This;even they did not do, unless they,had) discovered the ball, 
and were certain of removing it, considering it rather a per- 
sonal:disgrace to have ‘made their incision | without effect, and 
thereby increasing the sufferings of their patients. :'The effects 
of this forcible’ dilatation,» in all cases‘where balls were lodged, 
were most ‘sensibly felt, the sufferings of the patients were 
greatly ‘augmented;°and: the: symptoms: that followed these 
efforts when successful, or otherwise, were extremely severe. 

Ambrose Paré, ‘whose ‘surgical career should be the object 
of imitation ‘of every military surgeon, appears first to have 
introduced. the’ practice of searching for balls, or other ex- 
traheous substances,’ by: means of large and deep incisions ; 
and this'practice, in the’hands of ‘some of his successors on 
the ‘continent, ‘having ‘been found ‘successful in complicated 
wounds; and ‘less dangerous in ‘simple ones, than the method 
of dilating by force, by means of forceps or other instruments, 
was gradually adopted in ali cases; and not only in such as 
required’ them to make room for the introduction of instru- 
ments, but in those in which the’ ball had passed out, and 
reagured it unnecessary. 

In England the sihaiditis of dilatation was not carried to so 
great an extent.. Wiseman, whose surgery of gun-shot wounds 
is ‘very correct, acknowledges’ in that» part~of his treatise 
on’ the’ extraction of bullets, ‘that’ they often lie quiet in 
the body without: producing any mischief; ° but that in general 
they ‘are very troublesome, forming ‘sinuses attended with 
much’ pain ‘and ‘inconvenience ; and ‘in consequence recom- 
mends’their extraction, ‘whenever it’ be possible by icision, 
without injuring parts of importance. ‘When in muscular parts 
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he admits, that the ball may be’sometimes permitted to ‘remain: 
until: after suppuration has taken place, but he rather wishes: 
that all’ considerable wounds, appearing likely to form fistulze, 
should be enlarged, in order 'to give free vent to the matter;) 
and when this is not sufficient, he recommends a counter-’ 
opening, with the wise precaution of previously pane a 
change of position and bandage. ' 

It is proper to mention, that before me after the time: 6g 
Paré, surgeons supposed that gun-shot wounds were poisoned; 
from the pain, heat, and other usual phenomena of inflamma- 
tion which ensued’; as well as the blackness, and the evil con- 
sequences arising from the burning irons, hot oils, and scarifi- 
cations they employed to get rid of the poison, not to,include: 
the gangreneé:common to hospitals, crowded and conducted as 
they were in former times. . When) Paré proved: that, gun-shot 
wounds were not, poisoned, and recommended a milder; and 
_ more successful practice, the irons and» hot oils were) aban-. 
doned, but, scarifications. continued to) be» used, not only 
because it had been customary to use them, but because the 
theories of that period supposed a stretching of the nervous 'fila- 
ments, causing the febrile and inflammatory symptoms which 
ensued ; and it was supposed, that these would. disappear 
after the cause had been removed: hence the scarifications in 
every direction. 

_This practice was continued with. little alteration’ until the 
time of Mr. Hunter. We find that the Baron Percy, in his 
Manuel de Chirurgien d’Armée, Paris, 1792, strongly recom- 
mends it. ..He. says,, page 186, seconde: partie, ‘‘ The first 
indication ‘of cure is to change the nature of the wound as 
nearly as possible into an incised one. It ought to suppurate 
in all:its extent ; but.it is useful to obtain beforehand the dis- 
charge of the fluids which are retained in the extremities of 
the bruised vessels; this can only be accomplished by proper 
incisions and scarifications, by means of which many disagree- 
able accidents are prevented, such as tumefactions, abscesses, _ 
and sinuses, which: are the cause ‘of. numerous .counter- 
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sae _ These incisions ‘must, however, be: scientifically 
a wird 150 | | 

“Ttasi'a gross: ideceftion to suppose that the indicationts is 
fulfilled by making large incisions at thé entrance and the exit 
of ‘the ball ;: they are; on the contrary, very dangerous when 
made without due precaution: for in dividing too much inte- 
gument, an opening is made for the protrusion of the muscles: 
beneath, and, they do not preyent or remove the tumefaction of 
the parts: The inflammation makes) progress, fever arises 
accompanied by delirium, and the parts slough or become gan- 
grenous, unless the formation of abscesses, which are, unfor- 
tunately salutary in such cases, brings relief...,.To scarify, with 
precision,|; the finger ought first to be introduced, into: the. 
wound,’ and passing the knife on it, the wound should be en-' 
larged: from within outwards,, as far as may be considered ne- 
cessary, which prevents. the possibility of the, skin only being 
divided, and thereby permitting the muscles to protrude. .The 
more interior parts of the track. of the ball, should..then be 
searified in succession. |The intention, is to remove by local 
bleeding the loaded: state of the vessels; and.if there be, any. 
parts within, which appear to bind down, or to. act like a stric- 
ture:dn! the rest, they are to be divided on the finger... When. 
the muscles iare covered by aponeuroses,, they-must always be 
scarified in different directions, to prevent the, strangulation 
which would ensue from the swelling of the part. 

‘«*«When a wound has been well scarified in the. manner 
directed, so:that a finger éan be easily introduced at each ori- 
fice, and made to meet, it becomes as it were a simple wound, 
which will readily heal with ordinary treatment: . Sometimes 
the thickness of the part, as. well.as the immediate vicinity of 
some important) nerve or vessel, will prevent. our proceeding 
in this’ manner;) and. itis in these cases that the anatomical 
knowledge of |the. surgeon ‘will enable him :to finish, with ease: 
-and,safety, what another could. only begin with sian and 
danger.” r Bawow ori) 3 d vlos 

» My.) Hunter, . wii wrote. sss the same period, expresses 
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himself in a far different manner on the same’ subject, and I 
cannot do better than oppose the principles of one man to 
those of the other. He says, page 532, quarto edition, “If 
a ball pass through a> fleshy part, where’ it can hurt no bone’ 
in its way, such as the’ thick of the thigh, I own, in such a 
simple wound, I see no reason for opening it; because I see 
no purpose that can be answered by it, except the shortening 
of the depth of the wound) made ‘by the» ball, which can be 
productive of no benefit: If the ball does not pass through, 
and is not to ‘be found, opening can’ be‘of as little ‘service. 
If the opening in’ the skin should be objected to, as’ being'too 
small, and thereby forming an obstruction ‘to the exit of the 
slough, &c., I think that in general it is not; for the skin is 
kept open by its own elasticity, as we see in all wounds; ‘this 
elasticity, muscles and many other parts have not; and,: in 
general, the opening made bya ball is much larger than those 
made by pointed instruments’; for I have already observed) | 
that there is often a piece of the skin carried in before the . 
ball, especially if it passed with considerable velocity, besides’ 
‘the circular slough ; so that there is really in such cases a 
greater loss of substance’; therefore whatever matter or extra- 
neous body there is, when it comes to the skin, it will find a 
free passage out.’ Nor does the wound in the skin in general 
heal sooner than the bottom; and, indeed, in many cases not 
so soon, because the skin is generally the part that has’ suf- 
fered most. : | hah 
‘¢ However, this is not an absolute rule, for the skin ‘some- 
times heals first; but I have found this to: be the case as often 
where opening had been made, ‘as in’'those where’ there’ had 
not, and this will'depend upon circumstances or peculiarities; 
suchas the bottom being at a considerable ‘distance, with ex- 
traneous bodies, and having no disposition to heal; tending: to: 
a fistula:’ and I have’ observed in those cases, that the wound 
or opening made by the surgeon‘ generally skinned to a small 
hole before the bottom of the wound was closed, which brings 
it to’ the state it would have been in, if it had not been dilated 
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at all, especially if there are extraneous bodies still remaining ; 
for an extraneous body causes and keeps up the: secretion of 
‘matter, or rather keeps ‘up the disease at the bottom of the 
wound, by which means the healing disposition of its mouth 
is in some degree destroyed. ete 

‘« Let me state a case of this last description. Suppose a 
wound made with a ball; that wound (from circumstances) is 
not to heal in six months, because the extraneous bodies, &c. 
cannot be extracted or work, out sooner; or some other: cir- 
cumstance prevents the cure ina shorter time: open that wound 
as freely as may be thought necessary, I will engage that it will 
be in a month’s time in the same state witha similar wound that 
has not been opened, so that the whole advantage (if there is any) 
must be before it comes to this state; but it is very seldom that 
any thing of consequence can be done in that time, because the 
extraneous bodies: do not come ont at first so.readily as: they do 
at last, for the inflammation and tumefaction, which extends be» 
yond that very opening, generally keeps them in; and if the 
wound is opened on their account at first; it‘ought to be con- 
tinued to the very last. Upon the same principle,opening on: 
account of extraneous bodies at:first cannot ‘be of so much:ser- 
vice as opening some time after;:for the ‘suppuration, with its 
leading causes,’ viz. inflammation and sloughing: all along the; 
passage of the ball, makes the: passage itself much more. de- 
termined and more. easily followed; for: the want. of which, 
few extraneous bodies are ever-extracted at the beginning, ex- 
cepting what are superficial, small, and loose, 

‘‘ If the extraneous: bodiés are. broken bones, it lds 
happens that they are entirely detached, ‘and therefore must 
loosen before they can come away ; also the bones in many cases 
are ‘rendered dead, either by the blow, or by being exposed, 
which must exfoliate, and this requires: some time, for in gun-; 
shot wounds, where bones are either bruised or broke, there’ is 
most commonly an-exfoliation,, because some. part of the. bone, 
is deadened, similar to the slough in;the soft parts. 0. <n 0 0} 

“ A-reason given for opening gun-shot wounds. is, that it 
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takes off the tension.arising from the inflammation, and gives 
the part liberty ; this would, be very good. practice if tension 
or inflammation were not a consequence of wounds; or it 
would be very good practice if they could prove, that. the 
effects from dilating a part that was already wounded were very 
different; if not quite the reverse of those of the first wound ; 
but as this: must always be: considered as an extension of the 
first mischief; we must suppose it to produce an increase of the: 
effects arising from that mischief; therefore, this practice is 
contradictory to common sense and common observation. 

‘“¢ They are principally the compound wounds that require — 
surgical operations, and certain precautions are necessary with 
regard to them, which I shall here lay down. 

** As the dilatation of gun-shot wounds is a violence, it 
will be necessary to consider well what relief can be given to: 
the parts or patient by such an operation ; and whether, with- 
out it, more mischief would ensue; it should.also’ be’ consi- 
dered, what is the proper time for dilating. 

<< But it will be almost impossible to state what» wound 
ought, and what ought not to be opened; this must always be 
determined by the surgeon, after he is acquainted with the true 
state of the case and the general principles; but from what has 
been already said, we may in some measure judge what those 
wounds are that should be opened, in order to produce imme- 
diate relief, or to assist in the cure: we must have some other 
views than those objected to, we must see plainly something to 
be done for the relief of the patient by this opening, which can- 
not be procured without it, and if not procured, that the part 
cannot heal, or that the patient must lose his life. - 

«<The practice: to be recommended here will be exactly 
similar to the common practice of surgery, without paying any 
attention to the cause as a gun-shot wound.” . : 

-\In another place ‘he says, ‘‘ It is contrary to all the rules 
of surgery, founded on our knowledge of the animal economy, 
to enlarge wounds simply as wounds ; no wound, let it be ever. 
so small, should’ be made larger, excepting when preparatory 
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to something else, which will imply ia! complicated wound, and 
which is to be treated accordingly ; it should not be opened 
because it is a wound, but because there is something necessary 
to be done, which cannot be. executed unless the wound is 
enlarged.” 

' Mr. Hunter wrote from his knowledge of: principles, un- 
biassed by any particular theory, and from having had some 
opportunities of practice; and the experience acquired during 
the Peninsular war, by army surgeons, proves that his opinions 
were correct as far as they relate to wounds in muscular parts; 
but he at the same time laid the foundation for a. practice 
equally, if not more, dangerous, viz. that of neglecting dilar 
tation under circumstances in which it was absolutely neces- 
sary: a practice’ which this great man by no means had in con- 
templation when he wrote, nor which he could foresee was 
_ likely to follow from his work. 

Mr. Jobn Bell has quoted these same: opinions’ of Mr. 
Hunter, in the third edition of his Discourses on Wounds, 
1812; and endeavoured to refute them, by bringing forward 
the old arguments used on this occasion.. This was excusable 
in the two. first editions, because Mr. J. Bell had had no 
practice of his own, and little opportunity of inquiring into that 
of others; but it is not: so in the third, because at that period 
the war in the, Péninsula had afforded many opportunities of 
judging to which the preference should be given, and it was 
Mr. Bell’s: duty to have ascertained the fact before he wrote, 
and taught a practice, which ‘all those who knew my thing 
about the matter had abandoned. 

The cause of so much; error on the part of Mr. John Bell 
and others who have followed hima was, that they conceived 
the wound must inflame (in which opinion they were right); 
and that:the whole-limb must inflame.also, in which they were 
totally wrong; having reasoned: from theory, probably onan 
individual case, and not: from actual observation made on 
many ; for I have shown, that wounds, passing deep through 
muscular parts, do: not usually: cause inflammation in the 
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‘manner supposed, and that it may in general be subdued by 
more mild treatment than deep scarifications. As to simply 
dilating the mouth of the wound, as it is termed, by cutting 
through the skin, it is too absurd to argue upon, and those 
who say it gives no pain have only to make the experiment on 
themselves to be thoroughly convinced of their error. That ~ 
the eschars, as they are termed, were formerly very large, 
cannot be doubted, because we find it so repeatedly stated to 
be the case by different authors ; but as they are not so now, 
we can only suppose they were caused in the greater number 
of instances by their own injudicious: proceedings; and that, 
whilst they were labouring hard to prevent mischief, they were 
actually giving rise to it. | 

The practice during the Peninsular war was, never to dilate 
without a precise object in view, which might render an ad- 
ditional opening necessary. This.opening must always, consist- 
ently with this principle, have been carried through the fascia of 
a limb, and was truly a dilatation, whilst those incisions which 
were formerly made through the skin, or indentations in the 
edges of the fascia, were entirely abandoned. A wound was 
never then dilated, neither ought it to be dilated, because it 
may at amore distant period become necessary. The necessity 
must first be seen, when the operation follows of course. I 
know not a stronger instance exemplifying this, than that of a 
wounded artery, which all admit to be afair case for dilatation. 
Suppose, then, that a man be brought for assistance with a 
wound through the thigh, in the immediate vicinity of the fe- 
moral artery, and which, he says, bled considerably at the mo- 
ment of injury, but which had ceased; is the surgeon warranted 
in cutting down upon. the artery and putting ligatures upon it 
on suspicion? I believe every man in his senses will answer, no ; 
the surgeon ought to take the precaution of applying a tour- 
niquet loosely on the limb, and of: placing the man in a situa- 
tion where he can receive constant attention in case of need; 
but he is not authorized to proceed to any operation unless ano- 
ther bleeding demonstrates; the injury, and the necessity for 
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reliéving it: By the same reasoning, incisions-are’, not to be 
made into the thigh on ithe dnd at that thoy may be here- 
after required. © | | 

“Ifthe confusion which has oe ered this attvedt: be re- 
moved, and bleeding arteries, broken bones, and the lodgment 
of extraneous*matter, be admitted to be legitimate causes for 
dilating wounds, as I believe Mr. Hunter and. all other sea- 
sonable men have admitted, the discussion!and: the arguments 
in favour of primary dilatation, in other cases, must fall to the: 
ground. | 

In stating this; I by no means wish to undervalue in- 
cisions,'‘when made at proper periods; but I wish: to :re-. 
strict them to such periods, and when the: necessity for them 
has become obvious.: Mr. John Bell. has supported. his 
Opinions ‘by cases in which dilatation was necessary, in con- 
sequence ‘of general inflammation of the limb beneath ‘the 
fascia: “He has improperly considered ‘these cases as éx- 
amples of a general rule, instead’ of being exceptions -to it ; 
but taking, forthe sake of argument, his strongest case, 
let us ‘see what it will prove:- Page 197, octavo: edition, 
he’says; ‘‘ there is one case which stands: out very pro- 
minent! from’ all the rest, where the fascia was: four times 
divided, ‘always with perfect»relief ; but always, as the fascia 
healed, the contraction of the arm, the spasmodic disease of 
the ‘whole system, the restless nights, fearful dreams, pain, 
fever; and weakness returned ; till at last, by a random stroke, 
rather “than “by ‘any well-conceived design of thé surgeon, 
the fascia’ was fairly cut across, atthe place where it: is 
braced down by its connection with the long tendon of the 
biceps muscle, ‘and then-only, viz. at the fourth incision, the 
patient'was entirely released.’ < Now,’ says she, ‘you have 
indeed’ cut ‘the cord’ which: bound) my arm,’ and “she: tossed 
her arm freely and with great exultation. In short, ‘this isa 
ease oii which I would” insist: much; : for were Ito detail)cat 
fall length, ‘the circumstances of it, these four successive 
operations: would ‘be"‘found to'resemble: rather: four: regular 
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experiments, contrived for the very purpose of proving how 
dreadful the distress arising from a tense fascia is, and how 
sure the relief is every time that the fascia is opened; and, 
how surely the distress returns every time. that the fascia 1s 
allowed to close; and how perfect the relief is whenever the 
fascia is decidedly and fairly cut across. In ‘short, with such, 
analogies before him, no surgeon, however averse from the 
dilatation of gun-shot wounds, can refuse his assent to this 
second rule, ‘that whenever we dilate the mouth of a gun- 
shot wound, the incision should pass through the fascia as 
well as through the skin,’ and that whenever the symptoms 
of a tight fascia come on, we should be careful to open the, 
wound anew, and to make the fascia quite free.” ne 

In this case, in which extreme inflammation beneath the’ 
fascia took place, four incisions were made without| affording 
perfect relief; and it is declared they were not made.in the 
right place, or sufficiently extensive, although the state of thé 
limb and of the system indicated the necessity for some’ re- 
lief being given. If, then, they were not’ made in ; the right 
place, or to a sufficient extent, when the state of the, limb 
pointed out the mischief, was it likely they would have,been; 
. more advantageously made before any such indication oc- 
curred? The answer must be, certainly not. But it may 
be said, that if they had been ‘properly made they might 
have prevented the mischief altogether, which is merely 
begging the question, for in hundreds of similar cases. no 
such mischief has taken place when no incisions have :been. 
made. At last the surgeon, by a random stroke, cut the 
aponeurosis of the biceps muscle, and the patient became 
instantly at ease, which part of the story is peculiarly insisted 
upon by him and others; but if this is to be applied to 
practice and imitated, I know not any other inference that can 
be drawn from it, and. whenever Ihave heard or known the case 
quoted by Mr. C. Bell I never could draw any other, but that, 
the aponeurosis should have been:cut sooner ; and of course, 
that io similar cases of injury the surgeon should ,by a stroke, 
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equally, I believe, in surgery as random as the other, cut 
the aponeurosis of the biceps... Unless it means this, it does 
not bear upon the question of incising wounds immediately on 
the receipt of the injury, which it is intended to support. 
That the, incision was proper at the, period alluded to .is de- 
monstrated ; it might have been judicious to have made it ear- 


lier :, but that because a’ person has received an injury on the ~ 


arm, which might give rise to inflammation, the aponeurosis 
of the biceps should be cut, is really absurd. It will be said, 
itis only meant that something must be cut ;. but i in this case 
it appears: cutting the aponeurosis alone gave permanent relief ; 
“it wasithat part only, then, which should have been, cut, and 
as there could be no. proper indication for this at the moment 
of injury, the inference I have drawn is, I apprehend, the 
true one ;,and wounds, although likely to give rise to. inflam- 
‘mation under fascie, are not to be. dilated at random, to pre- 
vent, what may never occur; but when, the occurrence of the 
inflammation shows the necessity for an operation, the surgeon 
will.do, it with precision,, and not put his patient to the, pain 
of several useless incisions, from the simple circumstance of 
not, knowing where to gut, or what to do, unless it be that he 
must do something. 

The error has arisen, as I have already stated, from sup- 
posing, that when a ball passes through the thigh the whole 
limb must inflame in all its extent and depth, which is, on the 
‘contrary,, seldom the case ; for it, often happens, that the in- 
flammation is very moderate, and, when the patient has been 
properly treated, even slight. I admit, however, that in some 
cases, the inflammation. is.deep and: extensive, that matter 
forms beneath or between the muscles, that the usual inflam- 
mation around the track of the ball has been much ex- 
ceeded,..and suppuration to a greater extent has taken place. 
Admitting, this,,I inquire, ifit has occurred because the fascia 
was not divided, and, the. reply must be in the negative ; for, 
if it was the cause in this case, it must have had equal influence 
in others, and all. cases of a similar nature would become 
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affected in thé same manner, which is not the fact. The in- 
flammation, then, is determined principally by the state of 
constitution of the patient, or perhaps by some accidental. 
circumstance in the nature of the wound; it extends between 
the muscles, and is fully developed, before the fascia can act 
by causing the pressure; for the fascia is nearly passive; it 
is the swelling of the limb, one of the phenomena of in- 
flammation, which causes the pressure ; in like manner as 
in strangulated hernia it is ‘the swelling of the intestine 
which causes pressure against the edge of the ring, and the 
mischief which we wish to obviate. After the inflammation 
has taken place, it may be, and is increased, from the part 
’ being unable to swell to its full extent, and acute pain, throb- 


. bing, startings, fever, and delirium, are the consequences. 


These symptoms, however, only come on several days after the 
receipt of the injury, and require as much medical as surgical 
treatment ; for it is quite a mistaken notion, that the surgeon 
has but to take up his kuife, and make a’ large ‘incision 
through the fascia, and all will be removed. The inflamma- 
tion, which began before the state of the fascia interfered with 
it, is yet to be treated ; the derangement of system constituting 
fever, which has taken place, may be still more dangerous 
than the local injury, and it will generally be so, if the pa- 
tients have been subject to any endemic disease of the country, 
or if any peculiar kind of fever prevails. The maxim which 
obtains with many surgeons, that the effects will subside, if. 
the original or exciting cause’ be removed, ’is erroneous,® and 
more discreditable to surgery than any other with which Iam 
acquainted ; for, when diseased or irregular actions have fairly 
taken place, they will often’ continue, and run’ on to the ‘de- 
struction of the patient or’ part, although the exciting» cause 
be'entirely removed. One of the strongest instances ‘vf the 
impropriety of this: maxim may be drawn from ‘the ‘treatment 
of strangulated hernia. Take, for example, a° recent ¢ase ‘of 
hernia, strangulated and in a state‘of high ‘inflammation ; re- 
lief'is only to bé obtained by the “knife,” and the operation" is 
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successfully accomplished, 2. ¢. the stricture is taken off the 
intestine. If the surgeon, as is sometimes the case, thinks 
he has done his duty, and quits his patient under the impres- 
sion that nothing more than a cathartic or enema is necessary, 
he fails as a scientific practitioner, becomes a mere dissector, 
and his patient. often loses his life. The part is in a state of 
higa inflammation, and the removal of the stricture upon. it 
only takes away one cause tending to increase the | inflamma- 
tion, but does little towards the diminution of that which has 
already taken place, provided it be to any extent. In an 
early stage nature may be able to act for and relieve herself 
after the obstruction has been removed; but in a later one, 
when the inflammation is fairly established, and running on 


towards gangrene, it is in the same state as any other common 


inflammation, and requires the same energetic mode of cure. 
When, then, I read, and have heard it said, that bleeding is of 
little or no use in strangulated hernia of recent origin in 
young robust persons, .or even in others, neither before nor 
after the operation, I. am obliged to confess with regret, that 
surgery is never more degraded than when it appears to be 
adorned with greatest splendour; that in no instance does 
surgery become so entirely an art as in this, where it. especi- 
ally deserves to be considered as a science. I have at this 
moment a preparation before me, in which the operation’ was 
successfully performed, but) the patient was lost for want of 
medical treatment; and I firmly believe, that the greater 
number of cases which are lost, without mortification taking 
place, are lost from the same cause; but this is not peculiar 
_to the operation for hernia.. It was very common a few years 
ago, after all the great operations for amputation, and in 
many others of equally dangerous tendency. 

When, then, inflammation takes place in a wounded limb, 
and which will only occur after a few days, and there is every 
appearance of its becoming serious, blood is to be drawn ge- 
nerally, and cold or hot, applications are to be made use of, ac- 


cording to the indications which have been laid down ; an eme- 
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tic and purgative are to be administered, and nauseating doses 
of the antimonium tartarisatum to be prescribed, with saline 


draughts, or any other vehicle which may be at hand, or he con- 


sidered advisable. Leeches will be found of great service ; and 
if, on introducing the finger,, the parts seem tense, or indeed 
whether they do or not, if the inflammation, pain, and fever run 
high, an incision is to be made by introducing the knife into 
the wound, and cutting for the space of two, three, or four 
inches, according to circumstances, in the course of. the 
muscles, and carefully avoiding any parts of importance. 
The same should be done at the inferior or opposite opening 
if mischief be seriously impending, not so much on the prin- 
ciple of loosening the fascia, as on that of taking away blood 
from the part immediately affected, and of «making a free 
opening for the evacuation of the fluids effused. This I have 
frequently done with the most marked success, and the pro- 
priety of the practice must be so obvious, ‘that it is' unneces- 
sary to support it by any instances*. I wish, however, to 
mention, that it is no less an advantageous practice in the sub- 
sequent stages of gun-shot wounds, where sinuses form and 
are tardy in healing. A free incision is also very often: ser- 
viceable, when parts,are unhealthy, although there may not be 
any considerable sinus: Upon the necessity of it where 
bones are broken, there is no occasion to insist; and of the 
advantages of the practice of dilatation in such cases and 
stages, it is impossible to be too commendatory. 

A. punctured wound made with a lance or bayonet is 
also a contused wound; for no instrument, however sharp. it 
may be, cuts from direct pressure, but from having a certain 
degree of drawing motion combined with it, a fact clearly de- 
monstrated by the possibility of closing the hand on the edge 
of a well-set razor, without receiving any injury from the di- 
rect pressure made on it.. When a bayonet is thrust into the 
body it is by direct pressure ; and when to any depth, it passes 

* Dr. Henren, in his excellent work on Military.Surgery, Syphilis, 
&c. has given a good illustration of this: see page 70, et seq. 
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through various textures, endowed with different. qualities: and 
sensibilities, from which circumstance the peculiarities: arise 
which have been observed in punctured wounds. | In an incised 
wound, if the two sides of it be brought together, they will 
frequently unite, because: there is, no obstacle» in general to 
prevent it... In a contused. superficial: wound this cannot take 
place, for neither side is capable of, taking on the necessary 
action ; yet little mischief ensues, because, being a superficial 
wound, there is a sufficient facility for: the discharge of: any 
matter that may be secreted ; and that matter must be secreted 
is a necessary consequence of union not taking place. . 

In a punctured wound of little depth, or only through the 
skin and cellular substance, it is seldom any inconvenience 
ensues, because the matter formed can be pressed out: without. 
difficulty, and the part heals up slowly but surely under. the 
precaution of daily pressure; perhaps it heals in a shorter pe- 
riod than an incised wound of the same length and. depth, 
which is left to the operation of nature, defended only'by a 
piece of lint to prevent) irritation, A punctured wound»ex- 

tending to considerable depth, labours under greater» disad- 

| vantages, and generally in proportion to the smallness of the 
instrument, and. the differences of texture through which it 
passes... When the instrument is large, the opening made is 
in proportion; and does not afford so great an obstacle to: the 
discharge of the fluids poured: out or secreted as when the 
opening is small ; lance wounds are therefore less dangerous 
than those inflicted by the bayonet.. When a small instrament 
passes deep through a fascia, it makes an opening in it, which 
is not increased by the natural retraction of parts, inasmuch 
‘as it is not sufficiently large to admit of it, and which opening, 
small as.it is, may be filled or closed: up) by the soft cellular 
membrane below, which rises into it, and forms a: barrier to 
the discharge of: any matter which may be secreted beneath. 
If the instrument: should have passed into a muscle, it is) evi- 
dent, that if that: muscle was in a’state of contraction at the 
moment of injury, the punctured part:must be. removed to-a 
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certain distance from the direct line of the wound, when inva 
state of relaxtion, and vice versa: the matter secreted, and 
more or less must in almost every instance be secreted, can- 
not in either case make its escape, and all the symptoms occur 
of a spontaneous abscess deeply seated below a fascia. That 
inflammation should spread in a continuous texture is not u n 
common; that matter when confined should give rise to great 
constitutional disturbance is, if possible, less so; but that this 
disturbance takes place without the occurrence of inflamma- 
tion, or of the formation of matter, I deny; and of course 
conclude, that there is; no peculiarity in punctured wounds, 
that may not be accounted forin a satisfactory manner. These 
effects have been attributed to injuries of nerves, but without 
sufficient ‘reason ;and those who have seen locked jaw follow 
a'very simple scratch of the leg from a musket-ball, are not 
surprised at any symptoms of nervous agitation that may 
occur after punctured wounds. . 

The reason that these unpleasant symptoms do not often 
- follow gun-shot wounds is, that the orifice is sufficiently large, 
and the track of the ball sufficiently open throughout, to allow 
ofia free discharge of matter, and when’ mischief does take 
place, principally from: constitutional causes, it is much of the 
same nature»in both. As a punctured wound cannot be 
changed into an incised one by incision, and the object of it, 
which would be-union by the first intention, cannot be effected, 
an incision, in the first instance, may do harm, and will often 
be unnecessary ; for many bayonet wounds through muscular 
parts heal with little trouble, and it is time enough to act 
when assistance seems to be required. Cold water should be 
used at first; care should be taken: not to apply a roller or 
compress of any kind over the wound, and the matter should 
be frequently pressed out. When suppuration is established, 
a roller shouldbe applied above and below the wound, and an 
evaporating poultice upon it, if cold be found uncomfortable. 
». The observations I have already made on the general and 
local,.treatment of inflammation and. suppuration beneath 
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fasciee, apply in these cases, and do not:require repetition... I 
may be. permitted to give one caution; that whatever i is dine, 
should be done effectually. ore . 
Avball will ‘frequently strike a bones} uke lodge in it; ithe 
out causing a fracture of the limb ; and instances are on record, 
and preparations are ‘shown, in which little inconvenience re- 
sulted from them ; but these are exceptions only, and are sadly 
counterbalanced by the results of other analogous: injuries. 
If a ball lodge in the head of'a‘bone, and is not removed, it 
generally causes caries of the bone, disease of the joint; am- 
putation, or death.’ If in the shaft ofa long bone, necrosis for 
the most ‘part follows, with months and years of misery. ‘On 
a'flat' bone, caries is equally the result; and if it be surrounded 
by large muscles, sinuses form in varous directions, contrac- 
tions ofthe’ limb take*place; and the patient drags on for:years 
‘eareless of life, and ready to submit to’any thing to obtain relief. 
After’ the battle of Albuhera, I removed two balls: which 
were sticking in bone; ‘one in the ‘ilium, close to the crest, the 
other ‘in’ the ‘outside of the’ femur ;' and both’ ‘cases. did well 
with little’ exfoliation. It was ‘accomplished by raising them 
up with a sharp+pointed instrument; like a ‘chisel ; but’ ifthe 
ball'be fairly imbedded inthe bone, ‘as it very often: is im: the 
bones’ of the cranium, it ‘cannot be'raised in this '‘way, and»a 
trephine must be applied. ‘It may be laid down as. a:general 
rule; that a ball should néver be allowed to remain in a bone ; 
and, when on the subject of fractiires, I» shall: give’ several 
unfortunate instances ‘of the’ bad effects of allowing them to 
do so. This rule'is not; however,’ entirely» devoid of ‘excep- 
tions, as the following case will show.” | zy 

_ Lieutenant-colonel’ Dumaresq, aide-de-camp: to: Sir J ohn 
~Byng, was wounded at the battle:of Waterloo by a musket- 
- ball; whilst’ in the ‘act of turning round, after having made 
a successful charge with’ some ‘advanced: light infantry at 
‘the farm’ of Hougoniont ; the ball passed in’ through 'the*sca- 
pula; perietratéed and was lost in the chest. The symptomsyof 
thoracic inflammation were almost ‘irrestrainable, and ‘he barely 


92 OF SIMPLE GUN-SHOT; WOUNDS. 


, 


escaped with life. A swelling was then discovered in the 
axilla, and’ it» is now fully ascertained to be the ball, which 
lodged in the rib, I should suppose without destroying the 
periosteum, and which has formed a quantity of bony. matter 
around it. At-one time an operation for its, removal. was 
talked of, but I always dissented from such a proceeding, and 
he now enjoys good health, although occasionally subject to 
spasms in the chest. | 
In making incisions for the removal of balls in the vicinity 
of- large vessels, the hand should always be unsupported, in 
order to prevent an accident from any sudden movement of 
the patient.. ‘This, caution is more necessary on the field of 
battle, where many things may give rise to sudden alarm. 
At the affair of Saca Farte, near Alfaiates in Portugal, I 
‘stationed myself behind a small watch tower, and the wounded 
‘were first brought to this spot for, assistance. _A howitzer 
shad. also ‘been placed upon. it, being rising ground, and at 
the moment I was extracting a ball situated immediately 
over the carotid artery, the gun was fired, to the inexpressible 
alarm of surgeon, patient, and orderly, who wheeled in every’ | 
direction. From my hand being unsupported, no mischief 
ensued, and the operation was afterwards completed. In many 
cases of this kind about the neck, where the ball has penetrated 
‘deep, and lodged, and it becomes necessary to cut down upon 
it‘in the vicinity of great vessels, or nerves, the surgeon may - 
(when he is not very confident) make use of a flexible tube 
with a stilet, or even Pouteau’s trocar, the stilet of which 
may be pushed on after the point of the tube is distinctly felt 
beneath the skin, at the proper place for making the incision, 
which can then be duly enlarged and with less danger. 
It often happens, that.a ball will be discovered on the op- 
posite side of a limb through which it has nearly penetrated, 
but had not sufficient power to overcome the resistance and 
elasticity of the skin. In cases of this kind, and particularly 
when 'the ball is at. the distance of an inch from the surface, 
it has been recommended to allow it to remain, rather than 
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to extract’ it immediately, on the supposition, that this ad- 
ditional opening might be the cause of a great increase: of 
‘inflammation’; but this) is merely’ a supposition, which has 
not been realized in practice. I have: cut out a great number 
of balls under these circumstances, and have never found any 
inconvenience: ensue: on the contrary, the minds. ofthe 
sufferers have been much relieved by the removal of the bail, 
for with its retention there is always connected an idea of dan- 
ger. By removing it an opening is obtained for the evacua- _ 
tion of any matter which: may be formed. in the long track of 
sucha wound, and any other extraneous: bodies are. more 
readily extracted. 6 
I cannot, however, help suspecting, that the Pacisiai ini 
have been given, fromthe consideration of a different kind of 
case’; we will say, for instance, where ‘the ball has-penetrated 
half through the thick part of the thigh, in such a ‘direction’ | 
that it cannot be readily removed by the opening at which it 
entered, or that, from: the vicinity of: the great vessels, it may 
be considered; unadvisable to cut for it in that direction. The 
question then is, whether or not an incision should. be made 
on the opposite side to. the depth of three ‘or! four inches, in 
order to extract it? I have no-hesitation'in saying, that if the 
ball cannot: be distinctly felt’ by the finger. through, the. soft 
parts, it ought: not. to..be. cut, upon; for an. incision of. con- 
siderable extent will be required to enable the surgeon to. ex- 
tract it ::much pain will. be, caused, and) higher inflammation 
may follow than, would, ensue, if the wound were left. to the 
efforts; of nature alone, by which, in. a, short. time, the. ball. 
would be. brought. much nearer to the surface, and might be 
more safely extracted. It frequently happens, that after a few 
days, or weeks, .a ball will be. distinctly felt.in a-spot. where 
the: surgeon had before searched in vain for. it... The wound 
will frequently heal up without any further trouble, the ball — 
remaining without, inconvenience in its uew situation, and the - 
patient, not being» annoyed, by‘it, does not, feel: disposed: to 
submit to pain. or:inconvenience for its removal. - he 
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A very strong reason for the extraction of balls during the 
first period of treatment, if it can be safely accomplished, is, 
that they do not always remain harmless, but frequently give 
rise to distressing or harassing pains in and about the part, 
which often oblige the sufferer to submit to their extraction at 
a later period, when. their removal is infinitely more difficult, 

-and may be more dangerous, than at:the moment of injury. 
~ Nothing appears more simple than’ to cut. out a_ ball 
which can be felt at the distance of an inch; or even half an 
inch below the skin; but the young surgeon often finds it 
more difficult than he expected, because he makes his incision 
too small, and cannot at all times oppose sufficient resistance 
to prevent the ball from retreating before the effort he makes 
for its expulsion forwards, either with the point or the handle 
of the instrument, or the forceps. The ball also requires to 
be cleared from the surrounding cellular substance to a greater 
extent than might at first be imagined, for all that seems to be 
required is, that a simple incision be made down to the sur- 
face of. it, when it will slip out, which is not always found to 
be the case. | fl . 
“When a ball has been lodged for years, we find that a 
membranous kind of sac is formed around it, which shuts it 
in as it were from all communication with the surrounding 
parts ; and in some instances itseems to do so, and the patient 
suffers no sort of inconvenience from its retention. In other 
instances, it frequently becomes necessary to extract: a_ ball 
which has been lodged for years, when the membranous sac 
will often be found to adhere so’strongly to the ball, that it 
cannot be got out without great difficulty, and sometimes not 
without cutting out a portion of the adhering’ sac. Some 
persons thay be perhaps a little incredulous on this point ;. but 
they inust bring to their recollection, that Mr. Hunter found 
no'gréat difficulty “in inducing the comb of a'cock’ to) adhere 
toa tooth, which in some of the instances: was equally an in- 
animate ‘body ; . and that’ nothing can withstand the testimony 
of facts. During'the last winter I cut ‘out two balls, which 
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had been lodged for several years ; one from an officer of the © 
Rifle Brigade, which had lodged under the pectoral muscle; 
the other from an officer of the 5th regiment, which had. been 
lodged deeply in the parietes of the abdomen. ‘The first 
was got out with difficulty, in consequence of the adhesion ; 
Assistant-surgeon Robson of that corps was present. ~ In 
the: second operation I was assisted. by Staff-surgeon Lind- 
sey. The sac surrounding the ball was so close to the peri- 
toneum, that there was some danger of injuring it, and. it'ad- 
hered so firmly to the ball, that, after several attempts made 
in vain to separate them, I was ‘obliged;as the readiest 
method, to remove a portion of the sac attached to it.’ In this 
state I showed it at my evening lecture to’ all'the gentlemén 
attending, and itis still in my possession. I do not mean to 
say that this kind of union takes) place in every instance, but 
merely to:relate.a particular fact, and to state the greater dif- 
ficulty attending ‘the extraction of. balls which have been 
lodged for years. 

It often occurs that» a ball lodges and cannot. be found, 
especially where it has struck against a bone, and slanted off 
in a different direction; and if the ball should lodge in the 
cellular membrane between two muscles, it ‘often descends by 
_its gravity to aconsiderable distance, and excites a low! degree 
of irritation, which slowly brings it to the surface, or termi- 
nates in abscess. To encourage this, poultices are: gene- 
rally recommended, but» are not in my opinion serviceable ; 
on the contrary,» they rather appear to disturb and. delay - 
the operations of nature; and I usually confine myself to 
the application of flannel until sufficient indications arise to 
authorize an incision, when the ball will generally be found at 
the bottom of the abscess. Among a variety of cases‘ of this . 
description, that of Colonel Ross of the Rifle Brigade iis suf- 
ficiently remarkable. . He was wounded: at the battle of Wa- 
terloo by a musket-ball, which entered at the upper part of the 
arm, and) injured’’the “bone. ‘ More than‘ione surgeon -had — 
pointed out the way by which \ithad passed ‘under the’'sca- 
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pula, and lodged itself in. some of the muscles of the back. 
Abouta year afterwards, I extracted it close to the elbow, 
the ball lying at. the bottom of an abscess, which was only 
brought near the surface by the use of flannel, and by desist- 
ing from ‘all emollient applications. - 

I wish now to draw attention to a state of gun-shot wound 
which I haye not often seen, but which is highly dangerous, 
infinitely more so than those I: have been noticing, in which 
the inflammatory stage runs onto the: suppurative. It will, 
perhaps, be best explained by a case. 

After the battle of Albuhera, . Mr. Curby, citi: 
geon of. the 29th regiment, drew my attention to the case 
of a man as something peculiar; whom I had seen with him 
the day before with. a shot through the’ thigh, and who died 
after. a short illness the following morning. In the evening | 
he had complained of pain, which had increased so much on 
the last visit :as to demand. particular. attention, and foment- 
ations and an opiate were ordered. The pain, it was re- 
ported, continued during the night, and in the morning early 
he died. . The body was carried away, and no: examination 
was made. | 

On the retreat of the army from Fuente Guinaldo ‘iin 
1812, a smart affair took place at the convent of Saca Farte, 
between the advance. of the French, and the cavalry and 
the fourth division of the British army under Sir L. Cole, to 
which I belonged. The wounded accompanied me to Sabu- 
gal, on the heights. near. which we offered. battle. Among 
them was a man, a stout handsome soldier, who had been shot 
_ through the right thigh, ‘the ball entering below the femo- 
ral artery, passing through and outwards close: to the bone ; 
this) wound went on remarkably. well for nearly a: fortnight, 
so much so that the man had aciually got up and: walked 
about. I saw him at one o'clock, and, as he was standing, 
desired him to keep himself quiet ; he answered, ‘he felt quite 
well. In the evening, Mr. Mahoney, now Surgeon of the Fu- 
sileers, who occupied the same quarters with me, reported, ‘that 
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the man was suffering some pain, and that he had ordered him 
an opiate and a poultice. He died early in the morning, 
having complained a good deal inthe night, but not sufficiently 
to induce the. orderlies to call Mr. Mahoney, until sympioms 
of approaching death alarmed them. I examined the limb 
carefully within twenty-four hours of the man’s being in com- 
parative health. On the day previous to his death, the 
wound looked favourably, there was little or no inflam- 
mation, the limb was soft, and he was capable of walking, 
and conceived himself comparatively well. Inflammation 
came on in the night, internally, deep, and hardly affecting 
the skin with redness: on dissection the thigh appeared 
swelled, although not particularly so, but on cutting deeply 
through the fascia in the course of the wound, the whole 
thigh seemed so stuffed, or gorged with blood, that the 
texture of the parts, muscular as well as cellular, was soft, 
and readily giving way to a moderate pressure of the fingers ; 
I.can only compare it to the appearance of a part val falling 
into a state of gangrene. troll 
I lost.a French prisoner precisely in the same way, after 
the battle of Salamanca; and Mr. Knight, late Inspector- 
general of the Medical Department of the Army, informs me, 
that at the Helder, in 1799, his attention was drawn to 
a case of the same nature, which terminated fatally; and, on 
dissection, the appearances gave him the idea of a part which 
had fallen, or was immediately about to fall; into a state of 
gangrene. It is not easy to say with precision, when a case of 
this description, which is so exceedingly rapid in its course, 
is cured, or rather prevented ; I am almost certain I have lost 
others, and I think I have saved some. ’ In either way the 
cases are very rare. After the battle of Toulouse, where the 
strictest attention was paid to every thing peculiar, there was 
not one. It would appear that this attack, which runs so 
rapid a course, is one of inflammation of the most acute kind, 
tending to gangrene: and the means of relief must be pro- 
portionably active. The indications, in an affection of this na- 
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‘ture, seem to be two; to relieve the part locally, and the sys- 
tem generally. The first is to be fulfilled by the application of 
leeches in great numbers, after an incision has been made into 
the part; the bleeding from which, so long as it lasts, will 
afford material relief. On introducing the finger into the 
wound, after the inflammation has begun, the part feels 
tense and painful, and the incision gives ease, not so much 
from relieving distention (for, after all, the separation of parts 
is trifling), but from the loss of blood drawn immediately from 
the seat of inflammation. General depletion is then to be re- 
sorted to; and one effectual bleeding, so as to cause syncope, 
will be most serviceable. I have found warm applications to 
the part more agreeable than cold. Where sixty or eighty 
leeches cannot be procured, we must rely more on general 
blood-letting. 

I am aware that some persons may think they can see 
nothing different in these cases and observations from the pre- 
ceding ones; if so, it arises from my manner of noticing 
them, not from their want of peculiarity: and when such 
a case is once seen to run its course, it will not make 
less impression on the mind of the observer than it has on 
mine. 

I have hitherto mentioned the treatment of gun-shot 
wounds only as relating to a state ot healthy inflammation ; 
but the habits and constitutions of many do not admit of this 
taking place, and it assumes a different character, and requires 
a different treatment. In healthy phlegmonous inflammation, 
we act decidedly, to command, as it were, results., In bad 
habits, or where the inflammation is not healthy, exclusive 
of spontaneous inflammations, which may be different from 
either, we act according as circumstances present themselves. 
The phlegmonous and erysipelatous inflammations may be con- 
sidered as two extremes of a scale, admitting between them of 
many modifications, and we find that even the true erysipelas 
is itself a very different disease, and requires a very differ- 
ent treatisent, according to the state and habit of the patient, 


OF SIMPLE GUN-SHOT WOUNDS. 99 


the season of the year, especially in ‘warm climates, and the 
nature of any other prevailing or epidemic disease. 
Phlegmonous inflammation has been supposed. principally 
to affect the cellular membrane, erysipelas the skin; patholo- 
gists are, however, by no means disposed of late to confine 
either kind of inflammation to that texture which is considered 
most proper to it ; and we occasionally read of the erysipelatous 
inflammation attacking the serous and mucous membranes of 
the body, as well as being communicated by contiguity to the 
cellular texture: facts which deserve particular attention, as 
they lead to more decideé modes of treating this complaint, 
which of all others, since the time of Hippocrates, Galen, and 
the Greek physicians, has afforded the greatest difference of 
opinion. The phlegmonous has been called healthy inflam- 
mation; because, whenever the restoration or repair of parts is 
to be accomplished, nature avails herself of this mode of per- 
forming it, and, through it, the other necessary actions are set 
up and completed. The erysipelatous has been called thé’tn- 
healthy inflammation, because its tendency is directly the 
reverse, interfering with and putting a stop to all the actions 
which may be going on for the restoration or repair of parts, 
and not -unfrequently causing, or terminating in the destruction 
of the part itself, by gangrene and sphacelus, attended by a 
greater degree-of general debility than is compatible with the 
well-doing of the patient, or warranted by the extent of the 
inflammation. In order to contrast the two inflammations more 
strongly, it may be said, the phlegmonous inflammation termi- 
nates, with a few exceptions, in resolution, or suppuration ; 
the erysipelatous, in effusion or gangrene: terminations, which 
are found directly opposed to those of phlegmonous inflam- 
mation, with reference either to the restoration of parts or the 
continuance of life. It is not surprising then, that, considering 
erysipelas as an unhealthy inflammation when a local complaint, 
and as dependent on an unhealty state of the system when an 
idiopathic disease, practitioners should treat it according to 
the ideas they happen to entertain of its nature, rather than 
according to the pecbliar symptoms which may attend each of 
| H 2 
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its several modifications: that this disease should, in fact, 
_ be treated, in many instances, empirically rather than ra- 
tionally. We find that many persons treat erysipelas by 
bark and. acids as specific remedies, from the commence- 
ment of the complaint; but let the inflammation only be 
communicated to the membranes of the brain, and they direct 
blood to be drawn. It is true, in some other instances, the 
bark is continued, and the patient dies, as it is termed, incu- 
rable; but fortunately these cases are daily becoming more 
infrequent. Now, in the instance alluded to, if bark was an 
appropriate or specific remedy in erysipelas affecting the skin 
of the head, it ought to be equally proper when the inflamma- 
tion has extended to the membranes of the brain, or it must be 
admitted that erysipelas is a very different disease, when affect-. 
ing the skin and serous membranes of the same person and at 
the same time: an admission which will not be made. If we 
take the other side of the question, it comes precisely to the 
‘same thing. In acase, then, of this description, ‘one of the two 
remedies was improper, or the patient recovers in spite of 
both; or, to say the least of it, one or other did no good, if 
it did no harm, and it is immaterial to my present argument 
which of the two may be considered the useless remedy. 

It appears to me, that this disease has been viewed and 
considered by many persons on the same narrow principles 
as the question of the propriety of immediate amputation, in 
cases where an operation of that description must be the 
result of an injury. Most authors, who have written on it, 
have done so more with immediate reference to a particular 
kind or.species of erysipelas, than to the disease generally ; 
to that which thas prevailed in their immediate neighbour- 
hood, rather than to the country at large; or, they have 
given the history of some ‘particular epidemic. In what- 
ever manner the fact be accounted for, the discrepancy of 
opinion as to the treatment of erysipelas is remarkable, and 
can only be understood by taking enlarged views of the dis- 
ease; for, if it be inquired into through one medium, one 
method of treatment. only will be admitted. If we refer to 
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ancient authors, we find that Celsus recommended bleeding 
almost indiscriminately, whilst Galen never drew blood. AXtius 
_ placed his reliance on purgatives ; Paulus Augineta only where 
bleeding could not be performed. The Arabians also relied 
on purgatives ; Ambrose Paré on both ; our own countryman, 
Sydenham, on bleeding and refrigerants ; whilst later prac- 
titioners have placed their entire confidence in cinchona as a 
specific. It is true that some more modern physicians have 
ventured to revive the practice of the ancients in certain cases ; 
but the general feeling at present is decidedly in favour of 
bark as a remedy in all cases of erysipelas, and the authority ~ 
of very great names is often brought by students in support 
‘of it*. | 

In order to understand this, to render it consistent with 
the views entertained of other diseases, it will be necessary to 
take a variety of circumstances into consideration ; and un- 
less this be done, I do not apprehend the great diversity of 
opinions and practice which exists at present can be reconciled, 
and the disease be made appear to be treated rationally and 
not empirically. When I hear, or am asked the question, 
How do you treat erisypelas? I consider the inquirer much 
on a par with him who asks me how I operate for cataract, 
neither complaint having any specific mode of treatment, but. a 
general one, dependent on the state of the parts affected, the 
constitution and age of the patient, not to exclude peculiar 
predisposition or diathesis, or the presence of any prevailing 
or epidemic disease. : 

I am disposed to believe, that a good deal of error has 
arisen from considering erysipelatous inflammation as directly 
opposed to the phlegmonous, and that the term unhealthy, 
‘ which has been applied to it, has led to the supposition of an 


* Those who are desirous of ‘consulting or learning the opinions of 
the more ancient authors, will do well to read Dr. Weatherhead’s work 
on the Diagnosis between Erysipelas and Phlegmon, and Dr. Wilson 
Philip’s Treatise on Fevers. Plouquet will supply the names of the 
Temainder. 
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unsound and weak state of the constitution, in all instances, 
instead of its being present only in the greater number ; and 
that some peculiarity of constitution, quite independent of its 
powers, may determine the nature of it, after a disposition 
for inflammation has been formed. That derangement of the 
prime vice can do this, Dessault, in his Surgical Journal, has 
amply proved, and no one is disposed to dispute it ; that par- 
ticular idiosyncracy can induce it, is, if possible, better sub- 
stantiated; and that many hidden or obscure causes are 
equally capable of producing this peculiar inflammation, is I 
think fully established in the minds of most practitioners. 
According to this opinion, erysipelatous inflammation: may 
occur in persons of the soundest and most healthy constitu- 
tions, without general or local defects, the particular kind of 
inflammation as to local characters being determined by some 
peculiarity of habit, general or acquired ; whilst the constitu- 
tional symptoms are in like manner determined by the peculiar 
state of the constitution. The erysipelatous inflammation, in a 
case of this kind, ought not to be opposed to the phlegmonous 
under the denomination of unhealthy, for it is equally as 
healthy, in this instance, as any spontaneous phlegmonous in- 
flammation, and the treatment should be similar, with reference 
to the great outline of the practice, due attention being paid 
to the nature of the peculiarity giving rise to the complaint: 
Every deviation from a healthy state of the system causes a 
shade of difference in the constitutional symptoms and treatment 
of erysipelas, in the same manner as the state of constitution, in 
cases of common febrile excitement, exerts its influence on the 
symptoms causing those varieties of difference which may be 
observed from synocha to typhus gravior. Erysipelas is then, 
in my opinion, to be treated according to the same principles as 
fever, according to the symptoms as dependent on the state of 
the constitution, and not with reference only to the name and 
local characters of the disease. Erysipelas, like all sponta- 
neous inflammation, is in most instances much more of a con- 
stitutional than a local disease ; it is frequently so in cases de- 
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pendent on external violence, and the local treatment is often 
as changeable as the general, whilst it ought always to be: regu- 
lated by it: hence the great discrepancy of opinion as to local 
applications ; some persons using cold, others preferring hot, and 
a third party denying both, and abstaining altogether from any 
applications. I cannot say that I have reason to coincide with 
either party, although I agree with the whole. The only dif- 
ference is as to the peculiar case, and period for resorting to 
them. Whenever the constitution has been good, and the 
fever inflammatory, I have almost always used: cold applica- 
tions with advantage ; of these I have found the liq: ammon. 
acetatis, in the proportion of one part to three or four of water, 
or with a small quantity of spirit, very useful; and when I 
have ordered a poultice and stimulant ointments to the wounds, 
the lotion has been freely applied to the surrounding parts. 
The decoctum cydonii is also:a good remedy, especially in the 
erysipelatous inflammations of children, cooling and preventing, 
by its mucilaginous nature, the chafing of parts, as well as 
irritation. Vinegar and water has also been found useful, 
and more rarely the liquor plumbi subacet. dilutus. But when 
the constitution of the patient has been bad, ‘or the fever par- 
taking of the nature of typhus, I have found warm fomenta- 
tions of poppy-heads, &c. with a small quantity of spirit, the 
best and the most comfortable application. Flour has been 
much recommended, as well as other absorbent powders, upon 
_ the principle of their absorbing any irritating secretion which 
may take place: I cainot say I have seen any benefit derived 

from it, except in the later stages of the complaint, when on 
_ the decline, and in the erythematous affections of old people, 
in which it seems to be of considerable service.. In cases of 
erysipelas supervening on injuries of the head, I have gene- 
rally followed the method first recommended, after an emetic 
had operated, and with due constitutional treatment. In the 
extremities, warm fomentations and poultices (the stale-beer 
or fermenting from’ preference) have been most frequently 
found serviceable. | 
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Erysipelatous inflammation is said to be common im all 
cases of lacerated wonnds, and, therefore, of frequent oc-: 
currence in gun-shot wounds; but this is not the fact, for 
gun-shot wounds are, for the- most part, inflicted on persons 
of good constitutions, and the inflammation, although often 
in excess, is. generally healthy; and if a computation be 
made, it will not be found that the erysipelas is more pre- 
valent in’a given number of gun-shot wounds than in the | 
same number of any other kind of injuries. 

The erysipelas phlegmonodes, as it is termed, or that 
state in which the inflammation extends to the cellular mem- 
brane and forms an abscess, with little adhesive inflamma- 
tion around it, so that the fluid secreted is not contained in 
a proper sac, bnt rather diffused. through the part, giving to 
the finger the sensation of a partially circumscribed swelling, 
is by no means an uncommon -complaint; and if the presence 
of matter regulates or decides the name of a disease, it 
may be said to be'of very frequent occurrence, to be present 
in almost every case that does not terminate in mortifica- 
tion,and in which the inflammation) extends deeper than 
the skin. The disease, as its name implies, partakes of the 
nature of phlegmon and erysipelas, inclining: sometimes to 
the one, sometimes to the other, according as it is influenced 
by the state of the constitution and the strength of parts. 
The manner of terminating seems also to be regulated by 
the same influence. If the inflammatory action be high, and 
the constitution good, matter will be formed,: and the cellu- 
lar substance in which this occurs will slough; the same 
thing takes place if the power of the parts be deficient, and 
the accompanying fever be of a typhoid type; whilst, if the 
inflammatory action be moderate, and the strength of the 
parts equal to the action, whether they be of an inflam- 
matory tendency or otherwise, the cellular substance in 
which matter is formed will not slough; but a serous -dis- 
charge will take the place of pus for a few days, and the 
part in which the matter was retained will gradually re- 
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cover itself without further trouble and. inconvenience, al- 
though the matter by no means approached the surface when 
the opening was made for its evacuation. A gentleman came 
under my care some time ago in consequence of two open 
buboes. He was naturally of a good habit of body, but 
had been trifling with himself in the country, and three days 
after ‘he arrived in town, erysipelatous inflammation took © 
place, and extended from the sores, down the thighs, over 
the lower part of the abdomen, and behind the trochanters. 
The febrile symptoms were those of synochus, and the dis- 
ease apparently dependent on derangement of the prime 
vie. It. was treated by purgatives, diaphoretics, and lat- 
terly cordials and opiates; matter formed, however, ‘in con- 
siderable quantity, and was evacuated in the form of good 
pus, in three different places, viz. over each’ trochanter. and 
in the middle of the left thigh. The: openings were made 
as soon as. any fluctuation could be discovered, and- the 
lancet was pushed in to near the depth of an inch. After 
the second day the discharge became serous, the swelling 
of the part gradually diminished, and the openings closed 
up. in a few days without further trouble. This case is 
related as illustrative of the state to which it’ applies, 
and in ‘contrast to the following: —A poor woman, about 
the middle age of life, applied for advice in consequence 
of an erysipelatous inflammation of the whole lower ex- © 
tremity of the right side, of several days’ continuance. The 
limb was greatly swelled, the inflammation was of a dark 
red colour, and gangrene was evidently to be feared; 
the febrile symptoms were also of a typhoid type. Warm 
-Spirituous fomentations were ordered to be kept to the parts, 
and to be frequently changed. Bark in substance, with 
the tincture and extract, and twenty drops of the spiritus 
eetheris sulph.. comp.. were administered every two hours, 
and a moderate quantity of wine. Under this treatment, 
matter formed first near the ankle, and in succession of 
formations for:several days as high as the groin; large sloughs | 
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coming away from each opening, requiring great attention, in 
the after-treatment, to the steady application of compression. 
In this case, which took a considerable time to effect a cure, 
the matter certainly first. formed in the cellular membrane 
above the fascia, although that soon became implicated, and 
on the. sloughs separating the muscles were laid bare. The 
last formations gave less trouble, in consequence of being 
opened as soon as the fluctuation of matter could be distin- 
guished in the slightest degree, and the partially circumscribed 
swelling indicated the seat of the mischief. 

In many cases the inflammation and subsequent suppuration 
is in no degree circumscribed, the cellular membrane sloughs 
in the whole circumference of the limb, the skin being under- 
mined loses its vitality, and the consequences are often very 
distressing, and not unfrequently fatal, when the treatment is 
undecided. Mr. C. Hutchinson, in his Practical Observations. 
iu Surgery, has the merit of recommending a new mode of 
practice by incision into the inflamed part at an early period, 
which in most instances arrests the progress of the disease. 
His observations were not, however, at first received with that 
. attention they deserved, more perhaps from the term erysi- 
pelas phlegmonodes, which he retained as the name of the 
disease, than from any other cause. Since that period this 
complaint has been more generally called diffused cellular in- 
flammation, or erysipelatous inflammation of the sub-cutanéous 
cellular membrane, which is sufficiently characteristic of the 
seat and of the nature of the disease. If the simple term 
erysipelas be confined to an affection of the skin, no difficulty 
can occur in distinguishing ‘these complaints, and error will be 
avoided in regard to the practice which is essentially necessary 
to be pursued. 

This species of inflammation is usually the consequence of 
injuries; the skin assumes the erysipelatous tint, although it 
is in general something more of a brighter colour.. The part 
swells more rapidly, does not admit of the impression of the 
finger being made with the same facility as in either common 
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erysipelas, or in the cedematous inflammation, and does not re- 
tain the mark in the same manner. There is clearly a thick- 
ening of the parts beneath the skin, which is also evidently on 
the stretch, is very tense, and therefore glistening. The pain is 
considerable ; it is not, however, either, or the whole of these 
symptoms which attract particular attention, it is the rapid 
depression and derangement of the nervous system. The 
altered and subdued. appearance of the patient from the pre- 
vious day, his hurried manner, the quickness and irritable state 
of the pulse, the foulness of the tongue, heat of skin, and 
towards night a state of wandering or delirium, indicating the 
extent of irritation: If relief be not obtained, the swelling 
extends along the limb, the skin becomes of a darker colour, 
the erysipelas affecting it passes beyond, and is the pre- 
cursor of the inflammation of the sub-cutaneous tissue ; the 
distinction between them is well marked, and cannot be niis- 
taken. The firmness of the part first affected has by this time 
yielded in some degree; its resistance or elastic: feel is less 
evident, and it has obtained a springy fluctuating feel to the 
touch, which is peculiar, and which it has acquired before 
any matter has formed. On making an incision into the part 
at this period, the cellular tissue will be found to have changed 
its characteristic for a gelatinous appearance of a light leaden 
colour, which it obtains from the deposition of fluid into its 
cells, nearly in the act of being converted into pus. The 
septa composing the cells have not at this period lost their 
life, and the fluid does not at first exude, as it will be found 
to do a few hours later, when the matter deposited has become 
purulent. When this change has taken place, the patient is 
obviously in the greatest danger, and if the cause of irritation 
be not removed or alleviated, he will in many instances die 
under the most: marked symptoms of irritative fever of a 
typhoid. type. When the powers of the constitution are 
equal to sustain and resist this state of disease, relief is ob- 
tained by the sloughing of the skin, and the discharge of the 
matter beneath!’ The skin is however exceedingly tough, and 
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before it yields and dies, the fascia beneath the cellular mem- 
brane is often destroyed, and the muscles are implicated and 
exposed. Mr. C. Hutchinson thinks ‘‘ pus is seldom formed 
in the substance of the adipose part of the tela cellulosa ex- 
terior to the aponeurotic expansion, that is, between this 
membrane and the skin ; ‘its most common position is beneath 
these parts, and in immediate contact with the muscles.” 
This opinion does not accord however with my observation ; 
the sloughing of the fascia, and the formation of matter be- 
neath being most frequently caused by the continuance of 
the disease, and rarely occurring when the proper method 
of treatment has been adopted. Mr. Hutchinson recommends 
several small incisions to be made, about an inch and a half 
in length, and from two to four inches apart, varied in number 
from four to eighteen, according to the extent of surface 
the disease is found to occupy. I have found one or more 
longer incisions answer equally well, and they appear in 
' many instances to be preferable, giving more decided. relief, 
as one incision can sometimes be made so as to be very 
little remarkable, whilst several smaller ones occasion more 
deformity. On making an incision at an early period, the 
leaden-coloured and slightly gelatinous appearance of the 
cellular membrane will be readily perceived, and the state of 
tension of. the skin will be immediately estimated by the re- 
traction of the edges of the wound, one of four inches in length 
separating two in width. Sometimes a considerable quantity of 
blood will flow from the divided surface, but this will in gene- . 
ral be greater if the incision be carried through the fascia, 
which is seldom necessary at an early period of the disease. 
If the operation has been delayed until the springy fluctuating 
feel, communicated by this gelatinous state of the cellular 
membrane, be changed into the more marked fecling which 
is communicated to the foot when stepping on a bog or quag- 
mire, the cellular membrane will have been destroyed, ‘the 
_ skin will have been undermined, a part of it must be lost, in 
spite of the operation, which will only be in time to allay the 
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constitutional symptoms, and thereby perhaps save the pa- 
tient. I attribute these violent constitutional symptoms, not 
to the formation of matter, or the sloughing of the. cellular 
membrane, but to the stretching and over-excitement of .the 
skin when in a state of inflammation, caused by the swelling of 
the parts beneath; whence. the relief obtained from the in- 
cisions. This opinion seems to be confirmed by the fact, that 
the constitutional symptoms.subside, and the patient is placed 
im safety, although the incisions should not have. been made 
until after the whole of the cellular membrane had passed into 
a sloughing state, and which process must be afterwards com- 
pleted, and the parts separated, before the cure can be accom- 
plished. The following case is'so.striking an instance of the 
efficacy of long incisions, and of their capability to remove the 
greatest constitutional irritation, that I- do not consider it 
necessary to adduce more. 

Thomas Key, aged 40, a hard cat ps admitted into the 
Westminster Hospital, as an accident, on October 21, 1828, 
at night, and under my care, in consequence of falling and 
striking his left arm against a stool four.days previously, 
which had given rise to erysipelatous inflammation. He was 
smartly purged with calomel and jalap, on-his admission, 
which was followed up the next day by small doses of the anti- 
monium tartarizatum and sulphate of magnesia, so as to 
cause both vomiting and purging. In the evening he lost 
twenty-five ounces of blood from the temporal artery. The 
arm was very much swelled, the skin of an erysipelatous red- 
ness, very tense, elastic, springy, and yielding a sensation of 
fluctuation, the inflammation being evidently deep seated ; 
pulse one hundred and twenty, strong, tongue.dry and furred, 
great thirst, skin hot, is very restless, unruly, and wandering. 
After the bleeding he became quiet, a profuse perspiration 
broke out over the whole body; he appeared relieved and ' 
comparatively tranquil. Fomentation and poultices were 
applied every three hours to the arm. 

On the 30th, his. state not being improved, a consultation 
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was held to determine on the propriety of making incisions 
into the inflamed part; but this was considered improper by 
the parties consulted, and saline medicines with small doses 
of tinct. opii were substituted. 

October 31. Pulse one hundred and thirty, he is weaker 
and more irritable, was delirious all night, and in a state of 
great restlessness, countenance sunk, skin dry and hot, tongue 
furred, and altogether in a state of extreme danger. The 
arm greatly swelled, of a darker colour, and giving to the 
touch a strong fluctuating boggy feel. _ I made two incisions 
forthwith into the fore arm; one on the’ back part eight 
inches in length, the: other five inches long on the under 
édge in the line of the ulna down to the fascia, which was in 
part divided, and one vessel bled freely. There was not any — 
matter beneath it, but a considerable quantity of serum and 
matter of a gelatinous appearance was discharged, mixed 
with venous blood, but no pus. The incisions did“ not give 
much pain. vil : | 

November 1. Pulse ninety and steady; tongue furred, 
but rather moist; heat of skin moderate; slept occasionally 
during the night, and was much quieter; says himself he had 
a good night. The arm is less swelled; the cellular mem- 
brane is evidently sloughing, and this state extends beyond 
the extremities of*the incision on the back of the arm, which 
was therefore augmented to the extent of eleven inches. 
Ordered to continue the saline mixture, four grains of calomel, 
and four of the extract of colocynth, and the infus. of senna 
and salts to be given afterwards, and repeated until a due 
effect is produced. 

From this time he gradually recovered, the incisions were 
made, however, too late to prevent the loss of a considerable 
quantity of cellular membrane and skin. 

When a deep-seated erysipelatous inflammation takes 
place below the fascia of a limb, the whole extremity swells, 
it becomes firm, heavy, of adull whitish colour; and is scarcely 
affected by the erysipelatous blush; is painful, and rapidly 
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destroys the powers of life; the patient sinks unconscious of 
his danger, when he fancies himself relieved. The appear- 
ance of the part on dissection very much resembles that no- 
ticed page 97. It is a fatal termination by no means uncom- 
mon in persons of .a bad habit, afflicted with erysipelatous and 
gangrenous inflammation or sloughing abscess in the neigh- 
bourhood of the rectum. 

In the 48th number of the London Medical. Repository, 
in a paper on “‘ the Use of the Nitro-muriatic Acid Bath in se- 
veral Diseases,” I have related the case of a soldier, who was 
cured of several scrofulous ulcers by the use of the bath, 
and was shortly afterwards attacked by erysipelas of the head, 
extending over the whole body in a very alarming manner. 
This man’s life was only saved by very large and repeated 
bleedings and warm fomentations ; yet there was no reason 
to believe, from his previous history, that any inflammatory 
complaint, and especially erysipelas, would have required 
such very decided treatment. 

[Tam at this moment attending three different cases, in 
one of which I have bled largely, in the other given bark 
and acids, in the third, camphor, diaphoretics, the carbonate 
of ammonia, and even brandy. It would be useless then 
to multiply examples in explanation of a subject, which no one 
can mistake, who is not so obstinately wedded to one opinion 
as to be determined not to changeit. In all cases of gun-shot 
wounds, in which erysipelas supervenes, the treatment is to be 
regulated by the symptoms ; and I believe the same principles 
ought to be applied to it in every circumstance or situation of 
life in which it may be met with. It is in many instances 
contagious. 

_ There is an inflammation which I have seen several times oc- 
cur in gun-shot wounds, which I do not perfectly understand, 
and which, as it is attended by peculiar and fatal circumstances, 
deserves particular attention. It is not common, seldom more 
than one or two cases occur in an hospital of a thousand men, 
and they generally take place after the first ten days. 

My attention was first drawn to it after the battle of Al- 
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buhera, in consequence of ‘losing three men very suddenly, 
whose death I did not expect, having seen them in the even- 
ing; and in all the three cases, on finding their places vacant: 
in the morning, was informed on inquiry, that they had died 
during the night, and had been carried away. The death of 
the first did not attract my attention ; that of the second left. 
an impression which made me attend more particularly to the: 
third, and to consider the affection as something peculiar. Two 
cases occurred after the battle of Salamanca, and one at Tou- 
louse. I did not see a case among the wounded at the sieges: 
of Ciudad Rodrigo, Badajos, or Burgos; the wounded at 
the battles of the Pyrenees only came under my direction at 
a period later than I have known it occur; neither did I see 
one at Brussels or at Antwerp after the battle of Waterloo. — 
It is very possible some may have occurred, which escaped 
my observation. | 

This inflammation makes its appearance after the first ten 
days in every case, and in all that I have seen the injury was 
in the upper extremity. ‘The wound, from being only a 
simple one without fracture, begins to swell, and to become 
painful, and the swelling increases. The redness, which is 
of a pale colour, more resembles the phlegmonous than the 
erysipelatous inflammation, whilst the skin has a_ shining, 
glossy appearance, and the tumefied parts retain, in slight 
degree, the impression of the finger, although the, accomplish- 
ment of it gives great pain, and to a certain extent is resisted 
by the firmness of the parts below. The pain is not greater 
than in other cases of inflammation, and is rather burning 
than throbbing. The constitution sympathizes at first only in 
a moderate degree. The swelling and shining appearance con- 
tinue to extend up to the axilla. The patient can sit up and 
wash his own arm (in two instances they walked about), and 
neither his countenance nor pulse indicates the near approach 
of dissolution, which in five or six cases took place a few 
hours after the last visit, when the appearances were such as. 
I have described. In the five fatal cases, I could only learn 
that they got worse during the night, that is, the pain in- 
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creased, difficulty of breathing came on, and death. In. all, 
this took place the day after the swelling had reached the 
axilla; and in the fifth case, the result appeared to me so cer- 
tain at the same period of time, that I desired the orderly to 
take care, that if the man died during the night he should not 
be removed. This direction seemed to surprise the orderly, 
who had no suspicion that the man would die; but his first, 
salutation at half past five in the morning, when I came into 
‘the hospital, was, ‘‘ Sure, Sir, the man is dead.” I relate the 
case in this manner to draw the attention more strongly to the 
impression it had made on my mind, that the complaint may 
not be overlooked on future opportunities offering themselves, 
and that it may not too hastily be considered as a common 
case of erysipelatous or cedematous inflammation. The three 
first cases were not examined after death. In the fourth I 
could discover nothing particular beyon:| inflammation of the 
veins, especially those leading to the axilla, the axillary vein 
being also inflamed, to which I attributed the man’s death, 
without considering it very peculiar, being of frequent occur- 
rence in fatal cases after amputation. In the fifth, the man 
died of effusion into the chest on the same side as the injury 
of the arm, the whole of which was much enlarged and had 
been highly inflamed, but the great veins were not affected as 
in the former instance. | 
The sixth case occurred after the battle of Toulouse, in 
the Caserne de Galvete hospital, under the direction of Staff- 
surgeon Boutflower, and in the immediate charge of Mr. Frank- 
lyn, now surgeon of the 37th regiment, to whom I pointed 
it out at its commencement as of very dangerous tendency, 
and it was from that moment an object of particular attention. 
The man was bled, purged, vomited, and diaphoretic reme- 
dies were administered, composed of calomel, antimony, and 
principally opium. Poultices were applied to the wound, and 
cold applications to the remainder of the limb. The arm swelled 
nearly up to the axilla, and I fully expected it would have 
taken the same course as the others, but it did not do so; the 
: I 
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inflammation gradually subsided, the arm diminished, and re- 
assumed its usual appearance ; the exact time I cannot men- 
tion, having lost the particulars of the case. During this pro- 
cess the man’s health declined, he suffered an attack of fever, 
became afterwards jaundiced, and died under symptoms of 
diseased liver. There was nothing wrong at his death about 
the arm which had been inflamed. . 

It is from this termination that I have been induced to 
give the caution not to mistake the disease for a common case 
of unhealthy or diffused cellular inflammation ; and even admit-. 
ting that it should be hereafter proved to be so, there will still 
be something very peculiar in it, and deserving investigation. 

I am disposed to hazard a conjecture, that it was effusion 
in the chest which carried off the first three patients ; that the 
inflammation of the veins of the arm in the fourth was an 
accidental occurrence, although of this Iam by no means po- 
sitive. The treatment to be adopted, should be that which 
was made use of in the last case, and which proved successful 
in removing the inflammation, although the patient subse- 
quently died from fever and visceral disease. 

The last result of inflammation, that I. shall notice, is 
mortification ; a term which has been applied to such very dif- 
ferent states, that it is necessary to consider it as applicable 
only in a general manner to a part deprived of life, in order 
that the name of the complaint may have no influence on its 
treatment. The death of a part of the body is, then, in mo- 
dern surgery, denominated sphacelus, or mortification; and 
the term gangrene, which has been sometimes considered as 
synonymous, is restricted to the states immediately preceding 
it, in which some marks of vitality continue; but the word 
gangrene is not sufficiently expressive of the different peculi- 
arities of each, and a further subdivision has been adopted into 
humid, dry, and traumatic. Humid gangrene*, when the 
death of the part has been preceded by a great deposition of 


* Quesnai’s Traité de la Gangréne, Paris, 1749. 
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fluids in it, and followed by putrefaction and general decom- 
position. Dry gangrene, when the death of the part has) been) 
preceded. by little: or no. deposition of fluids in it, and fol- 
lowed bya drying, shrivelling, and hardening: of the part, nearly 
in its natural'form and shape, with few signs:of putrefaction. 
- ‘Traumatic gangrene +, when it is produced iby, or is the effect 
of external injury, and partaking generally of the nature. of 
the first species, although admitting of some: difference in its, 
treatment... Surgeons , have: also: sometimes bestowed: the 
names of chronic:and idiopathic gangrene, on certain. states - 
depending on internal causes, or which have occupied ‘a con- 
siderable time without: any great development of disease: 
These terms, however comprehensive they seem to be, are 
not, I apprehend, sufficiently explicit ; they indicate only the 
immediate state of the part, without alluding to the cause; or, 
if they do convey some idea of | the cause, it is more likely to 
be a false than « correct impression. | Gangrene being a. dis- 
ease from ‘which we can. reasonably expect nothing but. the 
death of the part, the actual, state in which it may be when 
such occurrence takes place is of little consequence, except as 
far as regards its;connection with healthy parts, and the state 
of the-constitution. Thé Baron. Larrey, fully aware that. the 
terms humid. and dry gavgrene did not sufficiently indicate. the 
state’of either; added. to them the ‘traumatic, with the view 
of designating a species. in which the state of the constitution, 
and of the neighbouring parts, should in general be supposed 
to be sound, although the gangrenous. part; might partake, in 
appearance, of the nature of the other species,,.and in which a 
different mode of treatment: might be, adopted., I have,here, 
then, givemto the Baron’s species the ,most extended’ sense, it 
is capable of:receiving ;: yet, it:appears to,me to be still. ob- 
jectionable;, because neither tie state of constitution..nor 
of parts; nor. the surgical treatment, are at all times alike, nay 
* By the Baron Larrey, Mémoires de Chirurgie Militaire, tome iii, 
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even frequently differ most essentially in a very short space 
of time. : | 

‘To convey to the mind of the surgeon a strong impression 
of the nature of the disease he has to contend with, as well as 
of the proper treatment of it, I have been in the habit, in 
my lectures, of making an additional distinction of constitu- 
tional and local gangrene, including the humid and the dry 
under either, as it might happen that the constitution was or 
was not materially affected ; preventing, in consequence of this 
distinction, the mind of the surgeon wandering from the 
considetation of the main facts before him; and founding on 
it a practice essentially different, in many instances, from that 
which is usually received, whilst it elucidates or removes any 
discrepancy of opinion, which | may have existed on some 

points of material importance. 

By the terms constitutional humid and dry gangrene, I do 
not alone mean gangrene which has originated, as it may be 
termed, idiopathically ; but in which the constitution or sys- 
tem at large is, or has become affected either primarily or 
secondarily. By local humid and dry gangrene, I understand 
a state of disease of a particular part, by which the constitu- 
tion or system at large has not been implicated, or only 
sympathizes in a degree which is not felt to be generally de- 
trimental to its powers of originating and maintaining actions, 
which may be subsequently required for the safety of the 
whole. | 

Mortification, or the actual death of a part, is admitted by 
all authors to occur from a variety of causes, and more atten- 
tion has been paid to discriminating these, than to ascertaining 
their effects, or the manner in which they are produced. It 
appears to me, that, in the consideration of gangrene, the 
cause is comparatively of little importance, provided the effect 
produced on the system at large be attentively considered. 
The surgeon, in applying all or any of his curative means, 
adapts, them to the state of the constitution and the parts in 
the vicinity of the disease or injury, rather than to the affected 
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spot itself. Gangrene may take place from excess of inflam- 
mation, arising spontaneously, or from external violence, con- 
stituting what has been termed the acute humid gangrene, in 
which case it is the last result of incurable inflammation of the 
part, every attempt at its suppression, made either generally 
or locally, having failed ; every effort of nature being insuffi- 
cient to prevent a termination, which she seems evidently to 
consider as most destructive. In making these efforts nature 
frequently exhausts herself; and if the powers of the constitu- 
tion be bad, she yields at once to the further encroachment of 
this destructive foe to life, and the death of the whole rapidly 
follows the death of a part. Gangrenous inflammation always 
shows a weakness of part, whilst it may not demonstrate any 
of the constitution ; in which case, the gangrene ceases with 


the destruction of the weakened part, and the separation be- - 


tween the dead and the living is duly effected. This will take 
place whether the inflammation be of a phlegmonous or of an 
erysipelatous nature, although it is more likely to occur in the 
former than in the latter, and more frequently in proportion 
to the smallness of the extent of the mortification, or the im- 
portance of the part affected. When mortification takes place 
from excess of inflammation, in a person of sound constitution 
and of parts, it is only after a very great effort of nature to 
prevent it, as demonstrated by every symptom; and. we often 
find that the pulse keeps up some time after the gangrenous 
inflammation has commenced. The efforts of nature have 
here been too strong for the powers of the part weakened by 
disease ; we accordingly endeavour to moderate them in the 
first instance by venesection, cathartics, and diaphoretics, 
and to allay irritation on the part by the appropriate reme- 
dies. When mortification has, however, taken place, we find 
that the constitution becomes immediately sensible of it, not 
by means of the absorbents taking up the gangrenous par- 
ticles, as Baron Larrey supposes, but through the nervous 
and sanguiferous systems, which have been principally im- 
plicated in the disease, and have been. entirely the instru- 
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ments by which nature has attempted to effect its suppression. 
The pulse sinks, the countenance becomes anxious, the shock 
which has been sustained is perceptible, and the surgeon now 
endeavours to revive the drooping efforts of nature, which 
has been vanquished in the struggle. If the powers of the 
constitution have been fundamentally good, nature is able 
once more to rally, and although the part is completely irre- 
coverable, still she is capable of surrounding it, as it were, — 
with ‘a line of circumvallation, preventing the further en- 
croachments of. the disease, until, by renovated efforts of a 
slower but surer'nature, she is able to cast it off altogether. 
Bat if the powers of the constitution have been bad, it is pre- 
cisely the reverse, nature seems to have completely exhausted 
her strength in the struggle, and to be totally unequal to fur- 
ther resistance.. As water which is capable of being cooled 
below the freezing point without congealing, and remaining in 
this state for some ‘time, on the slightest agitation, freezes al- 
most instantaneously in every direction; in like manner does 
nature resist the encroachment of mortification, but with such 
loss of the principle of lifé, that when. overcome, the depriva- 
tion of the remainder takes place’almost as suddenly.as the | 
congelation of water cooled below the ‘freezing point; the 
progress of the mortification along’ the limb is comparatively 
‘as rapid, the pulse immediately sinks, pain ceases, the. skin 
becomes cold, perspirations break out, the countenance is in- 
-expressibly: anxious, and’ death soon closes the scene. ; In 
sucha case, fully aware as a surgeon ought to be, from his 
general knowledge, of its true state, instead of endeavouring, 
as in'the preceding one,'to diminish what he considers the 
-nregular or ill-adapted efforts of nature, he ought, to’ sooth and 
‘support then, so that they may not: be- expended on’ the first 
and ineffectual struggle, but preserved as unbroken.as possible 
for the, succeeding ‘attempt at restraining the disease within 
reasonablé bounds, and of subsequently casting it off. 
Amputation of a member affected by mortification, under 
such circumstances, is forbidden, and wisely so; by all modern 
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surgeons; the operation having been found in most cases 
useless, if not directly detrimental ; the same action taking 
place on the stump, in consequence of the reduced or bad 
state of the powers of the constitution, which second attack . 
has almost invariably been fatal, and the patient thereby de- 
prived of the chance which might have existed of nature being 
equal at a subsequent period to throw off the mortified part. 
The operation of amputation is an injury that the powers of 
the constitution are incapable of bearing; they are now un- 
equal to maintaining, and barely of originating the actions ne- 
cessary for the recovery of the part. Inflammation scarcely 
commences before it ceases in the death of the part, the pre- 
sence of it being shown not by its usual phenomena of pain, 
heat, redness, and swelling, but by a greater degree of white 
doughy tumefaction, of uneasiness, rather, than. pain, which is 
more general than local; accompanied by little or no increase 
of heat or redness ; certain forerunners of death. — If the ope- 
ration should have been performed on a person of better con- 
stitution and powers, the stump may go on well for a day or 
two, and then actual gangrenous inflammation supervene, as 
in persons of deficient powers, which will be followed by death. 
The axiom in surgery is then a.good one, ‘ that whenever the 
constitution of the patient is implicated, whenever the powers 
of nature are considerably exhausted, the operation of ampu- 
tation should not be resorted to until the line of separation is 
fairly established.” Amputation in this state is performed 
only when a part of a limb is completely destroyed ; it is done 
to shorten and relieve the operations of nature, and to render 
the remaining portion of it more serviceable, or useful to the 
patient. It is consonant to reason that this injury, which is 
intended to be a beneficial one in its result, should only be 
committed, when nature has so far recovered from the pre- 
ceding struggle as to be able to set up and support the new 
actions required of her; and the appearance of the line of se- 
.paration is a fair proof of her capability to do so. 
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In cases of what is termed chronic, idiopathic, or dry 
gangrene, the disease is admitted to be the effect of constitu- 
tional derangement, whether it be caused, as it may reasonably 
be supposed to be, by improper food, such as rye in a state of 

-what is called cockspur, or by the French ergot de cocq, or 
by some less obvious cause producing that species which Ques- 
nai* and Mr. Pott+ have so ably described. For a compen- 


* «There is nevertheless a dry gangrene, which commences with a 
kind of external and superficial inflammation, but without swelling. 
The gangrene which ensues is always accompanied in its: progress by a 
similar inflammation, which precedes and announces its approach. It 
supervenes upon this inflammation so rapidly, that time is not given © 
for the formation of matter, the appearance of which is the only mark 
of a cessation of the gangrene, and a proof that the arteries retain 
sufficient power to enable them to perform their proper functions. ° 

«‘ Dry gangrene is preceded and followed by considerable changes 
in the colour of the part. In general, the part whieh is about to suffer 

_becomes red as if a little inflamed, but without swelling, tension, or | 
any particular increase of heat; the skin and flesh often become even 
firm and slightly cedematous, at the spot where the redness resembles 
that of a slight erysipelatous affection. This brightness soon becomes 
tarnished, and quickly degenerates into a livid colour, and lastly to 
blackness. As this redness advances, the progress of the mortification 
is fureseen, and a tolerably certain prognosis of its state may be formed 
from the changes which are observed in the colour of the inflamma- 
tion.” . 

+ Mr. Pott’s account of dry gangrene attacking the toes is as fol- 
lows: ‘‘ It is very unlike to the mortification from inflammation, to 
that from external cold, from ligature or bandage, or to that which 
proceeds from any known or visible cause, and this as well in its at- 
tack as in its progress. In sume few instances it makes its appearance 
with little or no pain; but in by much the majority of these cases the 
patients feel great uneasiness through the Whole foot and joint of the 
ankle, particularly in the night, even before these parts show any mark 
of distemper, or before there is any other than a small discoloured 
spot on the end of one of the little toes. © 

“It generally makes it first appearance on the inside, or at the 
extremity, of one of the ‘smaller toes, by a small black: or bluish sput. 


a 
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dious account of the first species, the work of Dr. Thomson on 
inflammation may be consulted, the disease having been seen 
but once in England, and was then described by Dr. Woolaston 
in the Philosophical Transactions for 1762. Being universally 
admitted.to be constitutional diseases, amputation has been 
forbidden, on the same principlesand for the same reasons as 
in the preceding states of humid gangrene. | 

The deseriptions given of humid and dry gangréne seemed 
for a long time to satisfy the minds of surgeons, and the prac- 
tice resulting from them prevailed and obtained so generally, 
that it was considered, every kind of gangrene which could 


From this spot the cuticle is always found to be detached, and the skin 
under it to be of a dark red colour. 

*< Tf the patient has lately cut his nails, or corns, it is most fre- 
quently, though very unjustly, set to the account of such operation. 

“Its progress in different subjects, and under different circum- 
stances, is different; in some it is slow and long in passing from toe to 
toe, and from thence to the foot and ankle; in others its progress is 
rapid, and horridly painful. It generally begins on the inside of each 
small toe, before it is visible either on its under or upper part; and 
when it makes its attack on the foot, the upper part first shows its 
distempered state by tumefaction, change of colour, and sometimes 
by vesication; but wherever it is, one of the first marks of it is a 
separation or detachment of the cuticle. 

“‘ Each sex is liable to it; but for one female in whom I have met 
with it, I think I may say that I have seen it in at least twenty males. 
I think also that. 1 have much more often found it in the rich and vo- 
luptuous, than in the labouring poor; more often in great eaters than 
free drinkers. It frequently happens to persons advanced in life; hut 
is by no means peculiar to old age. It is not, in general, preceded or 
accompanied by apparent distemperature either of the parts or of the 
habit. I do not knov any particular kind of constitution which is 
. more liable to it than. another; but, as far as my observation goes, I 
think that I have most frequently observed it to attack those who have 
been subject. to flying, uncertain pains in their feet, which they have 
called gouty ; and but seldom in those who have been accustomed to 
have the gout regularly and fairly. It has by some been supposed to 
arise from an’ ossification of the vessels ; but for this opinion I never 
could find any foundation but mere conjecture.’’ 
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‘occur must fall within the limits: of one or the other. . The 
Baron Larrey, perceiving that both the theory and practice 
admitted of exceptions, added that species of gangrene result- 
ing from wounds which he called traumatic ; : but as his ideas 
and mine do not quite coincide, I shall notice his, opinions 
more at length. “‘ When gangrene,” he says, ‘arises from 
external mechanical causes, which affect directly the vitality of 
parts, it is constantly preceded by inflammatory swelling, 
erethismus,*and a greater or less dilaceration of the capillary 
system of vessels. The injured parts become tumefied by the 
vital actions of those textures which as yet are not totally 
deprived of life; the epidermis is detached, and forms phlyc- 
tense, which are filled with a serous fluid, the cutis is softened, 
acquires a blackish hue, and putrefies: the cellular membrane 
and. other textures are decomposed, from which decomposi- 
tion .a-superabundance of fluids is derived; which have caused 
the name of humid gangrene to be given to this species... We 
find, however, in the midst of this putrefactive mass, and 
especially when the affection is not complete and the commo- 
tion has not been very violent, some muscles, arteries, and 
nerves, still in possession of a part of their living powers, and 
resisting to a.certain extent the tendency to gangrene. 

«‘ Spontaneous gangrene . generally shows. itself in the most 
remote parts of the body, or in those in which the vital powers 
are weakest, such as the feet, the nose, the ears, and the 
fingers ; whilst the traumatic gangrene may appear in any part 
that has been injured. In the first case it is a deleterious sub- 
stance, which invades parts most distant from the centre of life ; 
in the second, the injured parts have suffered only a relative 
disorganization. In either case the different textures of the 
part are struck with death ; but as the vessels in dry gangrene 
had not undergone at first any alteration, they are less dis- 
tended than in traumatic gangrene, and more especially if it 
be ‘the effect of cold, or the sufferers have been enfeebled by 
previous disease. » The part blackens; and instead of swelling, 
as in traumatic gangrene, it shrinks, dries, .and sometimes 
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hardens, constituting, dry° gangrene, ‘which. only, differs. from 
the traumatic in there being no extravasation or congestion of 
fluids. The reason of this in dry.gangrene is, that, the ves- 
sels are uninjured, whilst in the traumatic they have been rup- 
tured... Dry gangrene is more. readily arrested, because, the 
different textures of the part, being supplied with vessels and 
nerves haying. direct communication with the centre of life, 
are better able to resist the. morbific infection. It forms a cir- 
cumscribed inflammatory line, which separates the sound, from 
the affected parts, and, prevents the propagation. of, the gan- 
grenous principle, in consequence. of the closing of the mouth 
of the sanguiferous and absorbing vessels. by adhesive inflam- 
mation. . In this case no inconvenience results from waiting until 
the mortification, is arrested before amputation be performed. 
It is not. the same with traumatic gangrene, -which. spreads 
with great rapidity along the, whole of a.member, affects. the 
trunk, and kills the sufferer with little delay... It. may, readily 
be conceived, that the parts immediately above, the gangrenous 
»spot retain sufficient power, to render,them capable, at..the 
_ same time of absorbing the gangrenous principle, and of parti- 
cipating in the same inflammation and erethismus which precede 
it. In this, manner the progress of, the disease, and the im- 
possibility of arresting it,. are explained... In. addition to this 
local continuous: inflammation, the disease. is, propagated. by 
metastasis of .this gangrenous 'principle, either by the cellular 
texture, or by one. of, the: vascular systems, to. the brain, 
which soon,’ becomes. affected; the, intellectual. faculties. are 
impaired, the animal functions .are. weakened, great anxiety 
and delirium, supervene; and,if the contagion ‘continue to. be 
propagated, the patient is destroyed. _ On,opening the bodies 
-of »persons. who. have! died; under these. circumstances, the 
arteries of the brain, and, the heart have been found. full, of 
liquid. black: blood, highly carbonized. | 

+“ In-dry ‘or. spontaneous gangrene, absorption is accom- 
plished with more difficulty, the disease remains latent for a 
greater or a less:time; and.it is not uncommon to:see a morti- 
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fied part thrown off by the efforts of nature alone, the general 
functions of the body being little altered.” 
At page 152 he says, ‘‘It is easy to conceive, from what 
has been said, that in traumatic gangrene it would be danger- 
ous to wait until the line of separation’ be formed before we 
amputate, because putrefaction is communicated without ob- 
stacle, not only by contagion, but by absorption, or transuda- 
tion from the part first infected to the rest of the limb. 
Whatever, then, authors may say to the contrary, amputation © 
should be resorted to, as soon as the death of the part, and the 
consequent loss of the limb, is demonstrated. The superven- 
tion of gangrene on the stump is not to be feared as in spon- 
taneous gangrene, in which the line of separation is not esta- 
blished, because traumatic gangrene is only propagated by 
absorption, and an affection of the different textures, which 
swell in consequence of the continuity of vessels along which 
the disease successively passes. In fact, amputation, done at 
the proper place, arrests its progress and prevents a fatal ter- 
mination of the disease: it destroys at once the propagation of. 
the gangrene by contagion, and, by cutting across the nerves 
and vessels, relieves them from any fluids which may be stag- 
nated in them; their natural-action is re-established, and the 
parts are soon restored to a healthy state. The efforts of nature 
are to be seconded by bark, wine, tonics, &c.” The Baron 
Larrey supports his opinions by the relation and notices of 
several successful cases of amputation, in which the gangrene 
was spreading when the operation was performed. The theory 
on which they are founded appears to me to be exceedingly 
defective. He considers this humid or traumatic gangrene as 
a deleterious principle, which is capable of spreading by infec- 
tion or contagion, and is consequently irresistible ; whilst he 
supposes, on the contrary, that the gangrene which arises from 
cold*, when it reaches sound parts, becomes a stimulant, and 
induces the vessels to act in order to separate the dead from 


* See his Memoir on Gangrene arising from Cold, tome iii, p. 60. 
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- the living parts ; an hypothesis which is entirely imaginary, 
supported by no known principles, and invented apparently to 
account for a difference which he could not otherwise explain. 
Tn the first place, it has not been demonstrated that any con- 
tagious or deleterious principle exists in gangrene which occurs, 
as in some of his cases, in twenty-four hours, or two or three 
days, after an injury which has destroyed the life and sensibi- 
lity of a part. Gangrene or mortification is, under such cir- 
cumstances, in its most simple form, that of a sudden depri- 
vation of the life of a part, which cannot possess any deleterious 
qualities until putrefaction takes place, which can only occur 
at the end of two or three days from the receipt of the injury, 
and then under more favourable circumstances than from any 
other cause. If, then, mortification arising in this manner, as 
the result of sudden death, is capable of generating a delete- 
rious principle, it is not possible to conceive that any other kind 
can be free from it, or that it can generate several, or even two 
kinds of principles ; one that shall be destructive to the powers 
of life, the other merely stimulant, and inducing’ them to 
healthy action. The reasons on which the Baron Larrey 
founds his practice, in either kind of gangrene, I consider to 
be erroneous ; and I do not indeed think he has given to the 
subject all the development it is capable of receiving. 
Traumatic gangrene may, in opposition to the opinion of 
the Baron Larrey, be of two kinds, humid and dry, or both 
species may obtuin in a limb at the same time, but under par- 
ticular circumstances. . 

A cannon-ball, striking a limb, destroys the life of the 
part, in a greater or less degree, according to the extent 
of the injury effected; if the blow be received on the middle 
of the leg, the bone broken, the arteries divided, or rendered 
incapable of carrying on the circulation, mortification takes 
place in the foot, because it is deprived of its usual support ; it 
is possible, however, that this may not follow immediately, as 
it.may not be entirely deprived of blood, which passes into _ 
it in small quantity from the parts above, connecting it with 
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the rest of the extremity. The parts immediately above those 
actually struck by the ball have received: a:very considerable 
shock, «and their sensibility is much impaired ; and, when any 
action takes place in them, they will sometimes be found un- 
equal to sustain it; and as the action.attempted to be set up 
is inflammation, the failure of support causes it to fall into 
gangrene. It is, however, a failure of support, not from want 
of power in the constitution, exhausted by a serious struggle, 
but from incapability of the parts to maintain it.. The extent 
to which this debility of parts may extend is uncertain, and 
the limits to the mortification must be so likewise, if left en- 
tirely to nature: itas evidently a struggle on the part of the 
‘constitution to reanimate the drooping powers of the part, 
which are unable to bear the assistance attempted to be af- 
forded them. Inflammation then precedes the mortification, 
the limb swells, and has every appearance above the wound, 
as the disease advances, of humid gangrene. It began as'a 
local disease, the part being simply unable to live, and nature 
having received a shock, as I conceive, entirely through the 
nervous system, and not by the absorbents, endeavours by 
means of an additional supply of blood (as she invariably does 
in every case of injury) to’recover the parts in jeopardy, to 
renovate their strength. If the parts are capable of bearing 
this, healthy inflammation is established and the mortification 
ceases. The disease is,.from the moment inflammation? is 
established, no longer local, the constitution is begmning. to 
be implicated ; and, if the struggle be continued, it: becomes 
a case of mortification, dependent, according to my principles, 
on constitutional causes. Nature seems: to suffer in ‘the’ de- 
privation of the ‘principle of ‘life: whenever she becomes sensi- 
ble of the death of’any part of the body; and in a greater:pro- 
portion than would seem to be commensurate with the ‘supply 
of that’ part ‘in’ a ‘state of health; she becomes weakened of 
course more ‘by the death of a’ part:than ‘by its amputation ; 
and upon a ‘principle connected with life,’ which we cannot 
explain, When the inflammation'commences, the great point 
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for observation is whether the power of the part: can or can- 
not maintain and carry it on to the healthy, adhesive, and ul- 
ceratiye stages. If nature can accomplish this, she ought not 
to be interfered with; but. if it appear that the part is incapa- 
ble of supporting the efforts:of nature, or, what is worse, ‘that 
she is incapable of making them; is she to be allowed: to:ex- 
haust herself in a fruitless struggle, or is assistance to be 
given the instant the inability of the part is seen, and just as 
the powers of nature are displaying themselves? I have no 
hesitation in saying, that the disease is yet a local one, nature 
is only showing what she will do if properly seconded ; and 
that, if her efforts are directed to sound parts, capable of sus- 
taining them, she will be able to make: a sufficient’ and suc- 
cessful struggle. Amputation, then, is to be performed ‘in 
sound: parts, to which the usual efforts of nature will be di- 


rected ; and, if they be unbroken, or only impaired by the pre- | 


vious injury, the result will be fortunate: but the inflamma- 
tion will not»be sufficiently: powerful to be able to stop at the 
adhesive stage, union will not take place to any extent in the 
stump; suppuration should’ therefore’ be encouraged as a na- 
tural. consequence, and no more adhesive straps should be 
applied than may be sufficient to keep the parts together, so 
as to preventiretraction. Warm fomentations and poultices 
should be’ preferred to cold applications, and ‘the vale 
should.all be cut short. 

It sometimes’ happens, that’ a cannon-ball strikes a limb, 
and, without apparently doing. much injury to the skin, so 
completely destroys the internal textures, and deprives them 
of life, that gangrene takes place without almost an effort on 
the part of nature to prevent it. This kind of injury was 
formerly attributed to the wind’ of a ball; but the opinion 
was abandoned: from a total want of any positive evidence in 
support of: it, whilst much negative evidence can be brought 
against it... It was: next: supposed, by Mr. Ellis, to depend 
upon electricity generated by the passage of balls through the 
air; but this hypothesis is in ‘precisely the same circumstances 
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as the other; indeed every thing would tend to prove that 
both are without the slightest foundation. The Baron Larrey 
has hazarded a conjecture which seems nearer the truth ; for, 
after having seen the end of the nose, an ear, the hat, the 
sword, the great coat, and all parts of the body grazed, and 
even carried away by cannon-balls, without these effects follow- 
ing, it is impossible to conclude that either the wind of the 
ball, or the electricity collected or generated by it, is capable 
of producing them, more especially, as the shot causing such 
mischief has always been observed to be a spent ball, or de- 
prived of the greatest part of the force with which it was im- 
pelled. . He says, ‘‘ a cannon-ball is propelled at first with a 
rectilinear movement ; and. if, during this part of its course, it 
strikes against any part of the human body, it carries it away ; - 
but the ball, after having traversed a certain distance, under- 
goes some change of motion in consequence of the resistance 
of the atmosphere and the attraction of the earth, and turns on 
its own axis, in addition to the direct impulse received from 
the explosion of the powder. If it should strike any part of 
the body when the velocity with which the ball is passing is 
greatly diminished, it does not carry it away, as in the preced- 
ing case, but,/in consequence of its curvilinear or rolling 
motion, it turns round the part, in the same manner as a wheel 
passes over a limb, instead of forcing a passage through it. 
The soft elastic parts, such as the skin, and cellular membrane, 
yield, whilst the bones, muscles, tendons, arteries, &c. offering » 
a greater degree of resistance, are either bruised or ruptured. 
If the ball should strike one of the cavities of the body, the 
viscera suffer in like manner.” 

The patient, after an accident of this kind, is brought 
to the surgeon, sensible of having received a severe blow on 
the part affected; which does not show much external sign 
of injury, the skin being often apparently unhurt, or only 
grazed, the motion of the part is lost, and it is insensible ; the 
bone or bones may or may not be broken; but in either ease, 
the sufferer, if the injury be in the leg, is incapable of putting 
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it to the ground. After a short time. the limb changes colour 
in the same manner as when severely bruised, and. the neces- 
sary changes rapidly go.on to gangrene., The limb swells, but 
not to any extent, and more from extravasation between the 
‘muscles and the bones than from inflammation, which, although 
itis attempted to be set up, never attains to any height. . The 
mortification which ensues tends to a state between the humid 
and the dry, and rather more to the latter than the former. 
- These cases are not of frequent occurrence, and are not com- 
monly observed until after the blackness of the part, and its 
want of sensibility and motion, attract attention; for the pa- 
tient is generally stupefied at first from the blow, and the: part 
or paris about the injury feel benumbed. I made these 
cases an object of particular research after the battle of Wa- 
terloo, but I could find only ene among the British wounded. 
The man stated that he had received a blow on the back part of 
- the leg, he believed from a cannot-shot, which brought him to 
the ground, and stunned him considerably. On endeavouring 
to move, he found himself incapable of stirring, and the 
sensibility and power of motion in the limb were lost. The 
leg gradually changed to a black colour, in which state he was - 
carried into Brussels. When: I saw it, the limb was’ black, 
apparently mortified, and cold to the touch; the skin was not 
abraded ; the leg was not so much swelled as in cases of humid 
gangrene ; the mortification had extended nearly as high as the 
knee, there was not any appearance of a line of separation, and 
the appearances of inflammation were so slight, that amputa- 
tion was performed at my request by Mr. Campbell,: now 
- Deputy Inspector of Hospitals, immediately above the knee. 
On dissecting the limb, I found that a considerable extravasa- 
“tion of bloody fluid had taken place below the ‘calf of the leg, 
and in the cavity thus formed some ineffectual attempts. at 
suppuration had been made. The periosteum was: separated 
from the tibia and fibula; the popliteal artery was, on exami- 
nation, found closed in‘ the lower part of the ham by coagu- 
lable lymph, proceeding from a rupture of the internal coat of 
K 
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the vessel. Two inches below this, the posterior tibial and — 
fibular arteries were completely torn across, and gave rise, in. 
all probability, to the extravasation. From this dissection it 
would appear (and Ihave observed the same thing take place 
in others), that the internal parts were not entirely deprived of 
life by the blow, or the popliteal artery would not have been 
- closed by coagulable lymph, the blood extravasated changed 
into a sanious fluid*, or the attempts at the formation of mat- 
ter commenced ; but that they died shortly afterwards, without 
much effort on the part of nature to prevent it. The death of 
the part being soon accomplished, and almost without a struggle, 
the constitution became less sensibly affected by it; and, for 
the first few days, it may fairly be considered as a case of local 
gangrene. When the operation was performed, the constitution 
was certainly affected, but only in a slight degree, and the ope- | 
ration therefore succeeded, although the man died subsequently 
from dysentery. . The proper surgical practice in such cases is 
to amputate as soon as the extent of the injury can be ascer- 
tained, in order that a joint may notbe lost. It is hardly neces- 
sary to give a caution not to. mistake a simple bruise or ecchy- 
mosis for mortification. To prevent such an error leading to 
amputation, the Baron Larrey has directed an incision to be 
previously made into the part, and to this there can be no 
objection. me VA 
In order to meet the whole of this question fairly, it is 
necessary to notice gangrene taking place from wounds by - 
musket-balls, which cannot, by the shock which they cause, or 
the force with which they are impelled, deprive the part of 
life. When gangrene occurs, then, from a wound made by a 
musket-ball, it must be in consequence of having divided the 
great vessels and nerves, or from inflammation running on 
to excess in persons of unhealthy habits. The latter state 
alone will at present occupy our attention, inasmuch as I do 
not consider it as a local disease, but dependent on constitu- 
tional causes, and therefore not cuming within the limits of the 
* Of this there may be some doubt. 
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rule of practice for traumatic gangrene. I cannot understand 
how gangrene can follow.a wound from a musket-ball but from 
excess of inflammation, unless the great vessels.or nerves sup- 
plying the limb have been divided by it, and therefore I am 
not competent to argue the point. The Baron Larrey states 
the fact in his Memoir as occurring in two cases; I cannot, 
however, from attentive consideration of these cases, suppose 
them to be simple wounds, and I am more especially led to 
this conclusion from the circumstance of the mortification being 
rapidly induced, and beginning in the extremities of, rather 
than at the injured part of the arm; and although the operation 
was in both cases successful, I am’ disposed to attribute it to © 
the mortification being more immediately local, according to 
my opinion, than the Baron suspected... If the mortification 
had. been the result of high inflammation, the parts far above 
the seat of injury would have been affected by it. Am- 
putation,- as a general rule, in cases of traumatic gan- 
grene, placed in opposition to that of never amputating in 
cases of gun-shot wounds, until a line of separation between 
the dead and living parts is distinctly marked, I think the 
best. It admits, however, of. exceptions, and_ principally 
where the gangrene does not come on quickly, from want of 
power in the parts arising from deficient nourishment ; but, 
where the inflammatory action. has been high, has. included 
_ the neighbouring parts to some distance, has continued some 
days, and. gangrene appears to have occurred in consequence 
of this excess of action; or when it takes place in a constitu- 

tion debilitated and injured by hard drinking, or long residence 
- in a tropical climate. In these cases, where there is much 
constitutional affection, amputation would not be so advanta- 
geous as awaiting the line of separation, : 

The operation must be performed on parts. partaking. of 
the inflammatory disposition ; it is done whilst the constitution 
is in a state of great irritability, and the operation would act 
as an additional stimulus ;to increase it. .Where gangrene, 

| kK 2 
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however, is rapidly extending towards the trunk of the body, 
without any hope of its cessation, the operation is to be tried ; 
for it has certainly succeeded where death would, in a few 
hours, have ensued. Under these circumstances, the nature 
of the operation, and the reason for doing it, should be clearly 
understood by the friends of the patient before it is per- 
formed. I may add, that where the constitution was bad, I 
have always failed either in amputating on the approach of 
gangrene, in the hope of avoiding it, or when it had apparently 
ceased. | 

In hot climates, if a cannon or grape shot were to destroy 
so effectually as to cause the death of the parts injured to a 
considerable depth, and gangrene appeared to spread with 
little preceding inflammation on the third or fourth day, and 
especially if this injury were near the trunk of the body, 
amputation would be advisable; for I do believe it would 
rapidly extend, and the line of separation would never be 
formed, as I have seen in several cases of this kind, which 
terminated fatally in forty-eight hours after gangrene had 
commenced. 

In the first edition of my work on Injuries of the Extre- 
mities, ‘I described another species of gangrene, which had 
been but little attended to, and which is more purely local 
than any which have yet been noticed. 

A soldier may recelve a flesh wound from a musket-ball 
in the middle of the thigh, which passes through the limb 
apparently without injuring the main artery; or, it may 
pass close behind the femur, where the artery turns to the 
back part of the bone; or it may go through the middle 
of the bone, from behind forwards between the condyles of 
the femur into the knee-joint, and the patient shall walk 
to the surgeon with little assistance, be superficially dressed, 
and, in many cases, considered slightly wounded; yet the 
femoral artery and vein in the whole of these cases, and, in- 
deed, in many others, may be wounded, or cut across, and 
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the local inflammation be:so slight, as to obtain little attention. 

On the third or fourth day, however, the patient shows his 

toés discoloured, and complains of pain and coldness in the 

limb below the wound, the constitution begins to sympathize 

with the injury, and the surgeon probably thinks the case 

extraordinary. Perhaps he suspects the real nature of the 
case, but is surprised that a wound of the femoral or popliteal 
artery, with so little attendant injury, should cause mortifica- 

tion. ‘The more he considers, the more clearly does he recol- 

lect, that the anastomosing branches are declared to be suffi- 

cient to nourish the limb; and their not doing so here, he 

thinks: still more extraordinary. He is anxious to do some- 
thing, but mortification, or at least gangrene, having com- 

menced, he must, according to general rule, await the forma- 

tion of the line of separation. The temperature of the leg, a 
little above the gangrene, is good, perhaps higher than natural;° 
he hopes the mortification will not extend further, and_ it 
probably does remain stationary for a little time; at last, the 
parts originally affected, the toes, become sphacelated, and 
gangrene quickly spreads up the leg as far as the wounded 
artery, by which time the patient dies. This accident occurs 
more frequently than is generally suspected, being placed to 
the account of gangrene from other causes, especially if there 
be a wound of any magnitude, and of course more attendant 
inflammation. 

I believe two errors are committed here; one, in suppos- 
ing that the anastomosing branches are sufficient to support 
the limb in the majority of cases, when the great blood-ves- 
sels are wounded by gun-shot: the other, of waiting for the 
line of separation, or rather the cessation of the gangrene’; 
for if the wounded vessels be in the middle of the thigh, it. 
will extend to the seat of the injury, and destroy the patient, 
before the action’ of separation can commence. To obviate 
this misfortune, amputation is to be performed where the 
artery, or artery and vein, have been divided, as soon as the 
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gangrene is perceive to extend beyond the toes; and the 
swelling and slight attendant inflammation, which is marked 
more by the tumefaction than the redness of the part, gs: 
passed up higher than the ‘ankle.- 

The constitution at this period will have sympathized but 
little with the injury, ‘and gangrene after amputation will not 
occur in the stump, as most frequently happens in sphacelus 
from other causes. |I may here add, that the stump is to be 
tenderly treated, not bound firmly down by adhesive plaisters 
if it will not unite kindly; and such constitutional symptoms 
as arise are to be moderated as in other amputations. 

I by no means intend to assert, that the anastomosing 
branches of arteries are not equal to carry on the circulation 
in the extremities in every instance, where the main artery has 
been wounded, for I know the contrary; indeed, in the 
upper extremity it will: almost invariably be effected; but in 
the lower, where there has been ‘no:previous disease, and the 
femoral or popliteal artery be divided by a musket-ball, the 
anastomosing branches cannot always carry on the circulation, 
and sphacelus will affect the toes.» I think I have seen it 
cease at a part of the ball of the great toe, in an unsuccessful 
case of femoral artery tied after a gun-shot wound; and: I 
have seen it in ‘other cases destroy the patient. If the vein 
accompanying the artery be injured; I believe mortification of | 
the extremity to be inevitable ; and in gun-shot wounds there 
is frequently more or less injury of the vein, .as well.as of the 
emeny" . 

» In cases of wounds from cannon or grape shot, the effects 
of the injury cannot be so well observed, from the practice of 
immediate amputation. In: doubtful:cases, or wounds from 
shells or grape-shot, where there is a hope of saving-the limb, 
gangrene is more frequent; but then it is attributed to the 
effect of the general injury, rather than to the division of the 
vessels, and the defective state of the circulation. The na- 
ture of the gangrene to which I particularly allude, is always 


OF SIMPLE GUN-SHOT WOUNDS. 135. 


pointed out by its commencing below ‘the wound; for ex-. 
ample, if with a wound near the elbow, the hand first becomes 

gangrenous, or even at the same time as the wound, with 
little inflammation in the vicinity, the trunk of the brachial, or 
the radial and ulnar arteries have been divided. If the foot 
and leg become gangrenous, where the wound has been in | 
the leg by a grape-shot. passing through the tibia, or with a 

wound of the ham or thigh, the principal artery or arteries 
have been wounded, ‘and in all probability the great vein has. 
been injured.. A» wound of the tibialis antica, or postica, 

singly, will not cause it, as either vessel is. sufficient to sup-. 
port the limb, even if the fibular artery be also injured. 

This mortification arises from no previous defect of consti- 
tution, in which the whole system must participate; it does not 
follow a long-continued. or excessive action, which the. vitality. 
of the parts cannot sustain, and.to the support of which contest 
the whole system has been, and. is still contributing ; but, from. 
the sudden subtraction of the blood of a part, on which its 
life depends, and in consequence of which it dies, nearly 
in the same manner as the whole animal would do on the 
cessation of the function of the heart... The part is cold, in- 
sensible, of a deadly white colour, and with no surrounding 
inflammation; but the patient soon, complains of numbness, 
afterwards attended with pain, the skin becomes streaked and 
discoloured, and the living parts in the immediate vicinity are 
slightly tumefied. The general state of the patient at this period 
is but little affected, the pulse hardly accelerated, little heat of 
skin, thirst, want of appetite, or derangement of the sensorial 
functions... There is’ not that appearance of the countenance. 
which attends, mortification of a part of the body from. con- 
‘stitutional causes. This state continues for three, four, or 
more days; there is a struggle. to; support the limb; if the 
wound be in the middle. of.the thigh, the calf of the leg is as 
warm, probably warmer to the touch than the other, a little 
more swelling and. redness bounds the. gangrenous part, the 
patient becomes, testless, the whole system is affected, there 


we 
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is-fever. In the course of ‘a few hours, the limb’ swells’ to: 
the calf, is very painful, tumid, yellowish, and streaked 
with bluish lines, the swelling visibly extends, it passes the» 
knee, the patient expresses much anxiety, becomes delirious, 
and dies. During the first few days, where there is no very | 
evident sympathy of the constitution, I consider amputation 
will be successful, if performed at the spot where the ves- 
sels are wounded; and I recommend it to be done as soon 
as the death of the toes and part of the foot indicates the 
defect of the circulation. If this stage should have passed by, 
and the gangrene has suddenly begun to extend, I would refer 
to the original wound; if it is above the knee, I would am- 
putate instantly ; for, although it may at this period be un- 
successful, the patient has a chance of living, which’ he will 
not have if he be’ neglected. If the gangrene should have 
already extended as far as tiie wound in the leg or ham, with- 
out much constitutional affection, it will probably stop there ; 
and the line of separation will be formed, which should be 
awaited; but the patient will have little: chance of ‘escaping 
with life. 

Having ‘lost ‘all the cases of gangrene succeeding to 
wounds of arteries, and other cases of greater injury, in 
which it supervened on the third or fourth day without much 
previous inflammation, I began to think it an error to wait: 
for the line of separation, when there appeared’ but little 
prospect of its, formation. In two cases after the battle of 
Salamanca, in which I had reason to think the’ gangrene was 
of ‘this kind, I amputated with success; a third died after 
amputation, but not of gangrene affecting the stump; and 
the fourth and fifth, which T left for'the appearance of the line 
of separation, on the cessation of the gangrene, very soon 
died. This: practice, in cases of severe injury after gun- 
shot wounds, has succeded in the hands of others, even in 
England. 

There is a great peculiarity in this species of mortification, 
which is, that at the same period the two states of humid and 
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dry gangrene may be seen in the same individual, and part ’ 
_ affected. On the first failure of the circulation, the toes, 

if in the lower extremity, shrink, become cold, insensible, and.’ 
die, assuming a livid, and then a black colour. ’ In this’ 
state they may continue for days, and be finally separated, 

or the mortification affects a part of the foot and then ceases. ; 
So far the mortification is purely local, and the limb above 
shows no sign-of inflammation; but nature soon attempts to 
recover what she has lost, or relieve herself, and she effects it, 
or perishes in the attempt. If successful, a line of separa- 
tion is established; if otherwise, the limb swells, humid ‘ 
gangrene takes place from weakness of part. and debi- 

lity of constitution, and» spreads so rapidly as to be almost 

observed in its’ progress by an attentive eye. The hours of. 
the patient’s life are numbered, and nothing can save him but 

amputation, and that only when done the moment the ‘spread- 

ing of the gangrene commences, for at a subsequent period it. 
will be too late. . 

Mr. Samuel Cooper, in his First Lines of the Practice: 
of Surgery, has noticed my observations on this kind of gan- 
grene ; but in the ensaing remarks on the subject he has not 
been able ‘to divest himself of the impressions arising from 
ligatures made on arteries suffering from aneurism, and would 
induce his readers to'suppose, in opposition to the opinions I 
have given, that a large artery may be tied, or divided, with- 
out fear of gangrene. He says, page 64, ‘‘ On the whole, 
perhaps, we are not yet authorized to infer, that the mere in- 
terruption of the’ circulation through the main artery of a 
limb, and the simultaneous stoppage of the nervous influence, 
derived from one ofthe principal nerves of the member, would 
generally occasion mortification, if there were no other addi- 
tional. violence’ or injury done to the part.” He then sup-) 
ports’ his argument by instancing ‘cases in which aneurism 
had existed; but the state:of an artery unexpectedly injured, 
is as different as possible from the state of an artery affected 
by aneurism ; and» the suceéss: of one’ operation’ is so far from 
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bearing upon:the case of the other, and so far from being si- 
milar, as to be:precisely the reverse ; and I invariably establish 
it in my lectures asa demonstrated fact, that the theory of 
the cure of aneurism can in no way be applied to the treatment 
of wounded arteries, without the greatest error being com- 
mitted. JI am obliged then, in justice to myself, to reiterate 
my observation, and to confirm it by saying, that I have 
never seen a case in which the popliteal artery and nerve 
were divided, without mortification following as a necessary 
consequence. I do not believe a case of this kind ever did 
occur without it; and I am, I conceive, fully authorized to 
put my positive experience against any negative opinion, until 
cases, in which gangrene did not take place, are adduced in 
support of it. I have made exceptions in favour of the 
upper extremity; but Delpech states, that mortification has 
almost always taken place when the nerve’ accompanying the 
axillary artery has been included in the ligature*. 

I beg to be understood as making these observations’ on 
that part of Mr: S. Cooper’s work alone, which relates’ to 
wounded, and not diseased arteries; for, in regard to the 
latter, sounder or more truly surgical opinions are not any 
where to be met with, and, therefore, ought to be duly ap- 
preciated. 

A: mortification, very similar to this, occasionally takes 
place in the feet of. persons suffermg from typhus fever; but 
essentially different from the dry gangrene affecting the feet 
of old people and voluptuous livers, which Mr. Pott has de- 
scribed. During the winter of 1812-13, typhus fever, ina 
very concentrated form, made great havoc in that part of 
the army ‘which was cantoned in the north of Portugal, 
where the troops were badly fed, clothed, and lodged, and 
especially among the recruits. In many of these cases, the 
feet were lost before it was known they were affected ; and 1 
have a foot, given tome by my colleague, Dr. Charles Forbes, 


* Précis des Maladies reputées Chirurgicales, tome i, 98. 
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which is an excellent specimen of dry gangrene, being perfect 
in all its parts, although shrivelled, dry, and hard,.resembling 
the foot of a mummy rather than any animal substance which 
had ever suffered from the putrefactive process: In all these 
eases the ‘toes, and then the feet, became cold, ‘powerless, 
and slightly tumid ; they then assumed a livid ‘hue, and af- 
terwards changed to black, and when not kept hot and moist, 
dried rather than putrefied. Most of these cases proved fatal ; 
indeed the mortality from this fever was otherwise very great, 
and the surgical treatment of the feet was of course always 
subordinate to the medical treatment of the febrile disease. 

Mortification occurs, by no means unfrequently, from 
cold on military service ; it is very analogous to that which I 
have been last describing, and is not, in my opinion, satis- 
factorily explained. The effects of cold on the French army 
after the battle of Eylau, are well described by the Baron 
Larrey, in his Campaign in Poland, vol. iii, p. 60; but the 
narration. does not notice so much the direct effects of cold, 
as the results which followed its application ; and he concludes 
that cold is not an exciting, but only a predisposing cause of 
inflammation and gangrene, which is true, as far as regards 
the gangrene which follows inflammation: but incorrect with 
relation to the actual death of a part, or of the whole, of the 
body, which occurs without inflammation. 

As far as I am able to’ judge, from observations I have 
had an opportunity of making in North America, the effects 
of cold have not been sufficiently considered, with due rela- 
tion to its different states of mildness‘ or’ severity’; and on 
reading over the very able statements of Dr. Thomson, in his. 
Lectures on Inflammation, and of Mr. Samuel Cooper, in 
his First Lines of the Practice ‘of Surgery, in which they 
have collated the best authorities on’ the subject, I am the 
more confirmed in this opinion, inasmuch’ as the different 
accounts. of the effects of cold, . therein. mentioned, can 
only be reconciled by such) proceeding, andthe different 
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opinions as to cold being stimulant or sedative be thoroughly 


understood. 
The stimulant effects of cold, in the sense in which it is 


~ generally understood, extend no further, properly speaking, 


than when they exert a beneficial influence on the human 
frame, -although it cannot be denied, that the continued ap- 
plication of cold, in a moderate degree, may act as a stimu- 
lant, and cause an increased and dangerous action in a part 
long after the cold has ceased to be applied; and this effect 
will follow the application of cold, which has been augmented 
to a degree in which its stimulant properties are not percep- 
tible, and it appears to act directly as a sedative. Hence the 
difficulty of deciding on the limits to be given to the stimulating 
and. sedative properties of cold. 

The symptoms and’ appearances atténding the application 
ef cold, or the abstraction of heat, are well: known, : as far as 
this abstraction is agreeable to the’ system, and’ produces 
healthy and renovating effects on the constitution. I shall 
only consider the. effect of cold in a greater degree, as re- 
lating to.my present subject. The human body-enjoys:the . 


singular property of being able to resist cold and heat (in the 


common acceptation of the words) in an extraordinary degree, 
provided that the augmentation or abstraction of heat be 
made in a gradual manner, and the temperature of the body, 
during the augmentation, is increased but three or four 
degrees beyond the natural state, or about 98 of Fah- 
renheit. Instances. are related of persons exposing them- 
selves to a heat of 290 degrees for several minutes with im- 
punity * ; and by habit, persons can be brought to bear intense 
cold for a certain time without detriment... We find this to be 
the case in Russia, in North America, and other parts; but 
there is yet a degree of cold which neither man nor other 
animals can resist, and we find that ali living creatures retire 


* See the observations of Sir C. Blagden and Dr. Fordyce, Phil. 
Trans. and Rees’s -Cyclopzedia, article Cold. | 
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before it to a more genial climate. In British North America 
the effects of cold, usually demonstrated frost-bite, are seldom 
observed, unless the thermometer has fallen below zero; and 
under circumstances of common exposure, frost-bitten persons 
are rarely met with, unless the mercury has fallen ten degrees 
below it, or from forty to fifty degrees below the freezing point. 
At this degree of temperature, animals are not alone the 
sufferers, its effects may be seen and heard around. The trees 
of the forest crack and split with a loud noise, the surface of 
the sea seems covered with steam, as if it were actually boiling, 
every animal, bird, or reptile hides itself; man alone remains 
for a time unshaken. If there be no wind the sea freezes,- 
anda greater degree of thermometrical cold can be borne 
without injury, than if there be a high wind, which is always 
from: the north, and is called, from its effects, the barber, 
and. which, by agitating the sea, prevents it from freezing. 
When this degree of coll is accompanied by a high north- 
west wind, man can no longer resist it, the evolution of 
caloric, however great it may be, is not equal to the rapid 
abstraction of it, and. the extreme parts of the body become 
frost-bitten. I once saw the 29th regiment marched about 
three quarters of a mile to church, with the men’s faces op- 
posed to the barber, and when they arrived at the church 
door nearly fifty men had their noses, ears, and fingers frost- 
bitten. ‘The scene was rather ludicrous, for no one was'sen- . 
sible of what had befallen him, one called: to another, that 
his nose or ears were. frost-bitten, and the parties then chal- 
_ lenged, mutually armed themselves with a handful of snow, 
and getting under the shelter of the church, rubbed each 
other until the circulation and sensibility were restored. At 
this time it:'unfortunately happened that a party, consisting of 
a sergeant and a dozen men, were sent out after two men who 
had deserted a day or two before, and were exposed to the 
inclemency of the weather a great part of the night of the 
day alluded to. Two men were frozen to death, one lost both 
legs, and the remainder suffered severely. The effects of 
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cold locally, at this low degree of temperature, combined with 
the rapid exhaustion of caloric, are the deprivation of the 
sensibility and circulation of the part in so sudden a manner, 
as to be unaccompanied by the consciousness of the patient, 
further than, on attempting to move. the part affected, he 
finds himself incompetent to do it, and on inspection perceives 
that it is of a dead white colour, very much resembling that 
of a tallow candle.. If he should have a ring on a finger 
affected, it will fall off from the shrinking of the part. If the 
‘ exposure be continued, the whole limb assumes the same 
appearance, the patient sits down, feels benumbed all over, 
lies down and dies. After death the body becomes so stiff 
that it may be sawed, but cannot be cut, yet does not change 
colour; no reaction, no mortification has taken place, but the 
death of the whole from the general deprivation of life. If 
- a part of the body only be affected, the arteries of that part 
contract from the first, the veins are not dilated, as they 
are after the moderate application of cold, but are dimini- 
shed; whilst the blood retires into the larger and deeper 
vessels, where it becomes congealed. When a limb has 
been fairly frozen in this way, I do not believe it can recover 
without suffering great detriment, and if it should have been 
frozen for an hour or two, I donot believe that recovery is 
possible... The limb will mortify. . The stories then related by 
Richter and others, of recovery from a generally frozen state 
of the body, are either fables, or great exaggerations. It is 
possible they may have been, in truth, nearly in the same 
state as the lad whosé case is described by Dr. Kellie, in the. 
first-volume of Dr. Duncan’s Medical. and Surgical Journal. 
He says, ‘‘ When we arrived he was stretched out before the 
fire on his back, with very little appearance of life ; the whole 
body, with the exception of the face, which was well coloured, 
was of a deadly pale appearance, and very cold. The powers 
of sensation and of muscular motion were completely sus-: 
pended. ‘The head. and. limbs, perfectly flexible, fell lifeless 
to the. ground, from whatever position’ they were raised to; 
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the mouth was half open, and the jaw, obedient only to the 
hand, could be moved upwards and downwards, but returned 
to the half-closed position; the inspiration was obscure and 
insensible; but the pulse was quite distinct, even at the 
wrist, although irregular and slow. The organs of sense were 
equally inexcitable ; a candle held close to the exposed eyes 
made no impression, the eyeballs remained fixed and motion- 
less ; the pupils, though dilated, contracted irregularly, while 
yet exposed to, the light, in the way I have sometimes 
observed them do in the recently dead.” 

This was evidently a case occurring from the long-conti-_ 
nued application of a moderate degree of cold, combined with - 
fatigue, hunger, and moisture; and the symptoms which 
attended it are not to be considered as those arising from 
the application of intense cold. 

I have shown that intense cold, when combined with the 
more rapid abstraction of caloric, by means of a high wind, 
causes the almost sudden death of a part, and of the whole of 
the body, if it be exposed to it for a sufficient time. The 
facts mentioned. by Messrs. Parat and Martin, im: the first 
volume of the Memoirs of the Medical Society at Lyons, 
‘1798, may be accounted for by attending to this circumstance. 
They say ‘‘ that. the French soldiers who were employed in 
driving the Piedmontese from their entrenchments in the Alps, 
suffered more in their pulmonary organs than in their extre- 
mities. The mouth and nose involuntarily contracted, the 
respiration became suspended, and when the patient made an 
effort to distend his chest, the keenness of the air and a 
sensation of cold prevented him.” They further say, ‘‘if the 
storm, instead of ceasing, is redoubled, if the person cannot 
protect himself by a change. of position, or if he cannot 
weaken the force of the blast by placing his hand before his 
mouth ; in‘a word, if his respiration remains for any length of 
time suspended, ‘his head soon becomes giddy, he falls down, 
or is ‘swept away by the blast, and soon finds a tomb under 
the snow’ which *the* winds ‘rapidly .accumulate over him.” 
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This is clearly a case of death from the effects of a cold wind 
‘on the lungs, not from absolute cold. If it be said to. be from 
cold, as well may a person caught in the desert of Arabia in 
a Siroc wind be said to die of heat, or that he is burned 
to death. 

Maupertuis, during a winter residence at Tornea in Sweden, 
found that the spirit of wine in the thermometer froze, and 
that when the door of a warm room was opened, the external 
air, on rushing in, immediately converted the vapour of their 
breaths into whirling clouds of snow. At this time they felt as 
if their breaths had been rent asunder. They were every mo- 
ment startled and alarmed by the loud noises, which the burst- 
ing and cracking of the wood by the cold occasioned in every 
part of their houses. They saw several persons who had lost 
legs and arms from cold; and if Maupertuis had been exposed 
out of doors, he would have found more injurious conse- 
quences follow its external, than what may be termed its 
internal application; that is, the would have certainly been 

frozen to death. 

When cold of the intensity of from 45 to 50 degrees below 
the freezing point is applied without a high wind acting on 
the body at the same time, or only in a moderate degree, the 
effects of it:are often more general than local; and the account 
given in the second volume of Dr. Hawkesworth’s edition of 
Cook’s Voyage round the World, the effects produced on Dr. 
Solander and the late Sir J. Banks, is npRieete to Everpeate 
of the same kind. 

‘“« At the time when Captain Cook lay off Tierra del Fuego, 
Mr. Banks (late Sir Joseph) and Dr. Solander, with other 
ten men, wenton shore, with a view to penetrate as far as 
they could into the country, and to return that evening. 
After various hardships, and after having travelled through 
swamps for a considerable way, the weather, which had been 
very fine, became gloomy and cold, with sudden blasts of a 
piercing wind; accompanied: by snow. Before they had  ac- 
complished their object, the day was so far spent that it was 
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found impossible to get back to the ship hefore next morning, 
This being their situation, it was proposed to push through a 
swamp that lay in their wayinto the shelter of a wood, and 
there to build their wig-wams and kindle their fire. It was 
now eight o'clock in the evening, and Mr. Banks undertook to 
bring up the rear. Dr. Solander, who had more than once 
crossed the mountains which divide Sweden from Norway, and 
who well knew that extreme cold, especially when joined with 
fatigue, produces a torpor and sleepiness that are almost irre- 
sistible, conjured the company to keep moving, whatever pain 
it might cost them, and whatever relief they might be pro-. 
mised by an inclination to rest. ‘ Whoever sits down,’ said he, 
‘will sleep ; and whoever sleeps, will wake no more.’ Thus 
admonished and alarmed, they set forward; but they had not 
gone far before the cold became suddenly so intense as to pro- 
duce the effects that had been most dreaded. Dr. Solander 
was the first who felt the inclination, against which he had 
warned others, irresistible, and insisted upon being suffered 
to lie down. Mr. Banks entreated and remonstrated with him 
in vain; down he lay upon the ground, though it was covered 
ith snow; and it was with much difficulty that his friend 
kept him from sleeping. One of the black servants began to 
linger in the same manner with Dr. Solander. After much 
persuasion and entreaty, they were dragged on a little way; 
but they again both declared they would go no further. The 
black servant was then told, that if he did not go on he must 
be frozen to death; but to this his answer was, that he desired 
nothing but to lie down and die. The Doctor said, he was 
willing to go'on, but that he must first take some sleep; 
though ke had but a short while before toid the company that 
to sleep was to perish. ‘They were both suffered to sit down ; 
and in a few minutes they fell into a profound sleep. After 
Dr. Solander had slept about five minutes, Mr. Banks endea- 
voured to awake him, and happily succeeded; but, it being 
impossible to make the servant stir, two people were left,along 
with him, to bring him forward; as soon as he could be roused. 
L 
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Of the three that were left in this situation, it is sufficient to 
say that only one survived, and that he too seems to have 
been preserved by leaving his charge, coming soon to join the 
company, and by partaking of the benefit of their warm fire.” 

When the cold in North America attains to this degree of 
intensity, the sentries on duty do not become frost-bitten, unless 
there be a high wind, but they become affected with such a 
degree of torpor or sleepiness, that they cannot resist the im- | 
pulse of standing up in the sentry-box, which they are for- 
bidden to do, because the instant they do so they fall asleep, 
and are frost-bitten or frozen to death. 'To prevent this, the 
sentries are relieved every half hour instead of standing the 
usual time of two hours; and whenever they feel this propen- 
sity to sleep coming on, they are ordered to give the alarm, 
that they may be relieved, and additional communicating 
sentries are placed for the purpose, or the corporal of the 
guard visits each sentry every ten minutes. Proper instruc- 
tions are given in case of accident; and although sleeping on 
sentry is the greatest crime a sentry can be guilty of, except 
deserting, no officer would think of punishing a man who fell 
asleep under these circumstances. 

Dr. Thomson says, page 624, ‘‘It is doubtful, however, 
how far the state of sleep is the necessary consequence of 
simple exposure to cold; or at least, what other circumstances 
besides cold are necessary for its production, since this expo- 
sure may be made to an intense degree of cold, for a consider- 
able length of time, without sleep being induced.” He 
instances in support of this opinion, the cases of Elizabeth 
Woodcock, who was buried in snow for eight days, near 
Cambridge, in 1799, and remained sensible the whole time ; 
and some sailors, who were shipwrecked, and were kept 
for twenty-three hours in the water at a very low temperature 
without being drowsy ; but neither of the facts bears on the 
question of the application of intense cold *. It is well known 

* When the cold is so intense as I have just described, or the ther- 
* mometer is at 45 degrees below the freezing point, water freezes before 
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to all philosophers and practical chemists, that a thermometer 
plunged into snow does: not fall to a degree indicating any 
thing like intense cold; and, when they want’ to produce it, 

they add salt, &c. for the purpose of effecting it. I conceive 7 
then, from what I have said, and the facts I have related, 

that I am authorized in saying that a state of sleep is a 
necessary consequence of exposure to intense cold. 

In regard to the capability of bearing cold, the Baron 

Larrey has said, page 125 of his fourth volume, that, ‘in 
the late disastrous campaign in Russia, individuals of a brown 
complexion, mostly born in the southern provinces of Europe, 

bore the cold better than fair persons born in northern coun- 

tries; that of the Dutch erenadiers of the guard, consisting 
of 1787 men, only 41 returned, whilst of the two other regi- 

ments of grenadiers, composed of men who were nearly all 
born in the south of France, a considerable number were 
saved. The Germans also lost, in proportion to their number, 

many more than the French.” The Baron attributes this 
difference to the greater courage and exertion of the French; 
and he is at liberty to compliment his countrymen as much as 
he pleases; but I deny the fact, having invariably found the 
natives of warm climates suffer much more than those from 

cold. During the siege of Ciudad Rodrigo, the troops were 

obliged to sleep on the ground, without cover, and one night, 

when it froze hard, three of the Portuguese actually died of 
it, whilst the British escaped without being frost-bitten. In 

the expedition to New Orleans, a regiment of blacks was 

‘sent from Jamaica to augment the number of troops; but 

when the cold weather set in, the men were not only found 

incapable of doing any thing, but many-of them were actually 

frozen, and several lost their hands, feet, and legs, from 


the fire, and the fire-irons are so cold, although in contact’ with the 
chimney, as to burn the fingers, as it is termed, when touched ; that is, 
the metal causes so sudden an. abstraction of heat, that vesications 
arise a short time afterwards, from the reaction. Mercury, when solid 
from cold, is not bearable on the palm of the hand. : 

L 2 
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mortification. There was some time back in the Detachment 
Hospital at Chelsea, in charge of Mr. Burmester, aman, born 
in Hindostan, of anative woman, but an European father, who 
had actually lost his feet from cold in this country, and whilst 
in regimental hospital. His feet became at first benumbed, and 
swelled ; and, after several days, it was discovered that they 
were black and gangrenous; but from such an occurrence 
being unsuspected, too late to afford relief. 

Cold applied in a more moderate degree, does not cause in 
a direct manner the part to be frost-bitten, so as to assume the 
dead white appearance I have described, or to become seuse- 
less and motionless; the persons affected are capable of 
moving about, and of resisting the effects of cold, although 
incapable of sustaining those produced by a sudden change of 
temperature. ‘They are nearly in the state of those who have 
been frost-bitten, and who, after having partially recovered, 
are too suddenly removed into warm rooms. It is the effect 
of the application of a more moderate degree of cold, for a 
greater length of time, exhausting thereby the powers of the 
part, and rendering it incapable of supporting any reaction 
which may afterwards take place. The case of Elizabeth 
Woodcock, alluded to page 146, is of this kind; and the 
French army, after the battle of Eylau, suffered in the same 
manner. During the continuance of the cold, the troops 
moved about and felt little inconvenience from it; but as soon 
as a thaw took place, reaction commenced ; the vessels became 
distended with blood, which they were incapable of circulating ; 
the limb assumed a livid hue from the congestion, became 
tumefied, black, and fell into a state of mortification, which 
at this time was local, but which after a short period would 
become constitutional. 

From these premises I consider myself authorized to con- 
clude legitimately, that intense cold destroys the vitality of a 
part without any reaction taking place; but that cold, applied 
in a more moderate degree, only impairs the vitality of a part, 
yet frequently to such an extent, that itis unable to exist, 
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when reaction takes place; and more especially if it be 
too rapidly induced. } 

The question of amputation hinges here, on the same prin- 
ciples as in other instances of local gangrene ; and when mor- 
tification is fairly established, there can be no doubt of the 
propriety of removing the limb, as soon as the patient is in a 
state to admit of it, and without any line of separation being 
established.. If, however, an improper delay has taken place, 
and the system at large has become affected, the surgeon 
should wait for the cessation of the mortification before he 
proceeds to operate. 

When a part has been jfrost-bitten, the best Snlisatfois is 
snow rubbed on it with the hand, the heat of which gradually 
melts the snow, and warms the part in a slow but regular 
manner ; and as it becomes warmer the friction may be greater, 
and the application changed to water, or combined with a 
little spirit. This.must be done in a room without a fire, 
and the patient in no manner exposed to a high or even a mo- 
derate temperature. As he recovers the use of the part, or his 
senses, a light warm cordial should be ordered, he should be 
put to bed in a room without fire, and some warm, but watery 
drink given. ‘The body may be well rubbed, and perspiration 
excited by the usual means; tobacco injections are highly im- 
proper, although stimulant enemas may be serviceable. Under 
the most favourable circumstances, slight vesications generally 
take place, the part tingles, as it is called, for some time, and 
is, during the rest of the season, much more sensible to cold. 

After the line of separation has been drawn, and the dead 
parts are nearly thrown off, gangrenous inflammation often 
again takes place without any evident cause. This occurrence 
is generally a fatal one. That amputation will sometimes here 
save the patient, the following case, communicated to me by 
Staff-surgeon Bruce, now surgeon at Ripon. in Yorkshire, 
will testify. Private Laws, of the 40th regiment, during the 
expedition to New Orleans, was frost-bitten in the right foot, 
and reached the hospital-ship on the 28th of January 1815. 


* 
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The mottifiéation of the foot was a a wine, bark, brandy, 
&c. were administered, and poultices were applied. Under 
this treatment the separation of the foot was going on; 
and, on the 4th of February, the astragalus was loose and 
partly detached. On the evening of that day, the inflamma- 
tion assumed a darker colour, and was attended by a burning | 
pain, which increased, and, on the 9th, mortification was 
spreading rapidly up theleg. He passed a restless night, was 
at times delirious, and covered with perspiration, pulse feeble 
and very weak, the tongue brown and dry, suffered much 
from thirst, and begged to have his leg cut off. ‘The opera- 
tion was performed on the LOth, above the knee; he lost little 
blood, and observed, shortly after the operation, that he felt 
more coimnforteble than at any period since he was frost-bitten. 
On the 26th of the month, the ligatures had all separated, 
the stump was healing fast, and the man was sent to England, 
in the Bedford man of war. 

I may here be permitted to confirm the old remark, that 
gangrene often takes place without sufficient apparent reason, 
ceases in the same manner, and as readily recurs. The prog- 
nosis, in every case, should then be very guarded, until the 
mortified parts are completely separated; and even then, 
should ‘not be too confidently given as to the certainty of its 
future non-appearance. 

Gangrene from pressure is, by no means an unfrequent oc- 
currence after wounds, in consequence of confinement to bed. 
T have known many cases lost by it when the wounds were 
going on in a favourable manner. It generally occurs from 
weakness of part, sometimes from the stimulus of the urine, 
which, in cases of paralysis, is capable, when combined with pres- 
sure, of inducing it in a few hours, The part pressed on, first 
looks red, then black, and dies, with little surrounding inflam- 
mation. No application that I am acquainted with is of any — 
use in arresting its progress, unless the pressure be removed — 
and the part kept dry, and a cushion made with a hole 
to receive it, when the mortification will cease. I have 
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seldom known it spread beyond the part which sustained the 
pressure ; and in bad cases, the sacrum, the tuberosities of 
the ischium, and the trochanters should be defended in this 
manner. des) 

Having endeavoured to establish the principles on which 
mortification is supposed to depend, it will be unnecessary to 
enter in detail into the treatment. In all cases, except in ex- 
cess of inflammation, the internal means should he to sooth 
and support the system. Bark I have not found useful, fur- 
ther than as a tonic, and given in such quantities as not to 
overload the stomach*. Camphor, the carbonate of ammonia, 
opium, wine, brandy, I conceive to be better remedies. 
As topical applications, emollient and fermenting poultices 
are decidedly the best, alternating with mild spirituous foment- 
ations. I have always seen scarifications do harm, when they 
approached or interfered with living parts, and stimulant ap- 
plications are only admissible, on the common principles of 
surgery, as applicable to parts in a state of ulceration. Any 
thing, however, which keeps them clean, and tends to re- 
move or destroy the fetor from those ‘which are dead, is 
beneficial. | 

The following Reports, No. I, If, 111, and IV, will confirm 
several of the statements I have made, and may be satisfactory 
on other points. Nos. I and IT are returns of officers and 
soldiers treated after the battle of Toulouse, classed accord- 
ing to the nature of the wounds. In the first ten weeks, one- 
eighth of the whole died, and one-eighth more may be consi- 
dered as dying afterwards, or as being unfit for service ; the per- 
manent loss after a battle to the effective strength, varying from 
one-fourth to one-third of the whole number wounded. Of 
1359 cases treated, including officers, only one artery required 
. aligature; the other cases of secondary hemorrhage having 
occurred as complications of compound fracture, rendering am- 

* The sulphate of quinine has now superseded the use of the cin- 

chona in substance, and is a much more efficient remedy. 
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putation necessary ; facts which are strongly confirmative of 
the statements made as to secondary hemorrhage at page 8. 
» The difference of loss between the officers and private soldiers 
is rather remarkable, and cannot readily be accounted for. The 
wounds were certainly not so “severe; as may be seen by com- 
paring the tables, the officers being to the private soldiers nearly 
as one toeleven. In regard to the surgical treatment, I can 
conscientiously say the officers were not more regularly attended 
than the privates, neither were the surgeons more able men. 
The very same kind of indulgences, as to quality and quan- 
tity, were supplied to both ; and although the separate apart- 
ments of the officers might make some difference, it could not 
be to any extent. 
No. III is the first weekly report of the largest hospital, 
containing 470 men, and will show the precision with which 
the duties were performed, and the attention paid to the several 


casés : it confirms the statement made as to erysipelas, page — 


104. 


No. IV isa report of the same hospital at the end of five 
weeks, when nearly all the wounded had: been transferred to 
Bordeaux, by the river Garonne, in a favourable state, and is 
a very instructive document. | 

The remaining hospitals, containing about 250 men each, 
were in charge of Staff-surgeons Burmester, Dumoulin, Ma- 
thews, and Dease. The officers were in charge of Staff-surgeon 
Murray, who had the benefit of the advice of Mr Gunning, 
Surgeon in chief; and I saw all the cases among them of im- 
portance, as they were objects of my particular attention. 

In regard to the hospitals, the medical officers commenced 
their duties at six o’clock in the morning, at which time I 
always visited one of them, and was expected by all, and. 
again at the same hour in the evening; so that almost every 
case of importance came under my inspection daily, and more 
especially those at the Caserne de Calvete, Letter A, on which 
account I have selected the returns of that hospital. 
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No. I...) 


Return of Surgical Cases treated, and capital Operations performed, 
in the General Hospital at Toulouse, from 10th April to 28th 
June 1814. 
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Wounded Officers ... 117, not included. 
Among these, 13 cases of tetanus occurred ; all proved fatal. 
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Of the 48 primary operations, 10 died; of these, 3 of the thigh 
within a short time after the operation, being as high up as could 
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be performed by the common operation. Forty-one of the opera- 
tions were of the thigh and leg, 7 of the arm. 
Of the secondary operations: of 15 of the superior extremity 3 
were lost, and of 37 of the thigh 18 died. 
Of fractures of the thigh there were 43; of these, 
20 died, 7 having suffered amputation. 
5 were amputated. 
18 cured and under-treatment. 


Total ...43 
_ Of the 18 cured and under treatment, 5 only can be considered 
well, or as using their limbs. Two more consider their limbs 
more valuable, or serviceable, than a wooden leg ; and the remain- 
ing 11 wish they had been amputated at first, as they are not likely 
to do well; and if they recover, the limbs will be distorted and 


unserviceable. 
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Return of surgical Cases treated, and capital Operations performed, 
amongst officers at Toulouse, from the 10th April to the 28th 
June 1814. } 
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The officers in the column remaining were permitted to find their 
way to Bordeaux at their own convenience. 
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No. III. 
Weekly Report, Letter A Division. 


Toulouse, April 21st, 1814. 

The Caserne de Calvete, or Letter A Division, has been 
only one week established, and contains chiefly the wounded 
of the 4th and 6th divisions, who suffered in the actions near 
this city, on the 10th instant. The total admitted is 470, 
of which number nineteen have died: eight proved fatal 
almost immediately after their being brought into hospital, 
and no minutes of their cases were preserved; of the re- 
maining eleven, two were cases of mortification superven- 
ing on compound fracture; two of tetanus supervening on 
wounds of the lower extremity ; two amputations of the thigh, 
one performed on the field and the other in hospital; three 
were wounds penetrating the cavity of the thorax; one a 
wound entering the abdomen ; and one a wound of the spine. 

The number of amputations in hospital amounts to ‘near 
thirty ; and with the exception of three or four, in which there 
is unhealthy action from constitutional irritation, they are doing 
remarkably well; three amputations only have as yet been 
performed since the establishment of the hospital ; no shoulder 
or hip case whatever has presented itself. 

There are twelve cases of injury of the head; in all of 
them there is either fracture, or denudation of the bone; in 
one instance only has it been necessary to use the trephine ; 
two cases have required extensive dilatation, and the re- 
moval of loose and depressed portions of bone; one terminated 
fatally ; the other is apparently doing well; from the insidious 
nature of this species of wound, the most marked attention is 
required to be paid to the state of the pulse and bowels, and the 
antiphlogistic plan is rigidly pursued with the whole of them. 

The wounds of the thorax are numerous; in about twenty 
cases, musket-balls have passed through, or lodged within the 
cavity ; in three of them an unfavourable termination may be 
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speedily expected ; about the same number may be considered 
dangerous ; and the remainder hold out the hope of eventua 
recovery. 

There are a few cases of wounds of the abdomen; the in- 
flammatory symptoms have been subdued, and they all promise 
to terminate favourably. | 

The compound fractures amount to near thirty; those of 
the leg and upper extremity are going on well; the thigh cases, 
as usual, are very severe, and their issue of course doubtful ; 
they are placed in the extended position, and the utmost at- 
tention is paid to the personal cleanliness of the patient. 

There are many cases of wounds of joints, or where the - 
site of the wound being in the neighbourhood of a joint, the 
inflammation has extended to the cavity; the inflammatory 
symptonis have been kept down as much as possible ; in several 
of these the propriety of removing the limb will be a subject 
for serious and necessary consideration. 

Two cases of hemorrhage only have occurred ; one from 
the profunda, in a case of compound fracture, which required 
amputation of the limb; the second from a branch of the in- 
ternal iliac, the patient having been wounded by a musket- 
ball, immediately at the junction of the sacrum with the os 
coccygis: the bleeding was stopped by the graduated com- 
press, but the issue is still-very doubtful. 

One case only of erysipelatous inflammation supervening on 
gun-shot wound has been observed; it has been successfully 
treated by bleeding, cathartics, antimonials, and the antiphlo- 
gistic regimen. 

The remaining cases are flesh wounds, some of them very 
severe, but the whole are at present under the influence of a 
perfectly healthy action, and promise a very speedy recovery. 


CHARLES BOUTFLOWER, 


Surgeon to the Forces. 
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No. IV.— Return of Surgical Cases treated, and Capital Operations performed, in Letter A General Hospital, Toulouse, in charge of Staff Surgeon 
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Two died the day of admission; one after being trephined : the remaining three 

1 to 2 from inflammation and suppuration in the substance of the brain: in the 
whole, the cranium was more or less fractured. 

1 to2 ; Three died the day of admission; many of the remainder were complicated with 
other severe wounds. 

2to3 | Three died the day of admission. 

ltol ha all there was paralysis of the lower extremities ; one died on the eighth, a 
second on the fourteenth, and the other on the fifteenth day. 

Two were admitted in a state of mortification, and died on the seventh day; one 

1 to 4 died after amputation; the fourth was a wound of the hip-joint, not admit- 
ting of amputation. 

L to 34 3 on two amputation was performed very high on the thigh, after considerable 

= hemorrhage ; a third was carried off by pneumonia. 
1 to 63 ; In one case there was secondary hemorrhage ; the remaining three had fever, of 
2 the bilious remittent type. 


1 to 82; This was a case of enteritis. 


1 to 8 | 
Under 
reatment. Remarks. 
7 Died twenty-four hours after the operation. . 
4) Attacked with bilious fever the day after the operation, died on the seventh day. 
In one amputation was performed after the tetanus had occurred: two were am- 
5 putated very high in the thigh, the femur being broken, and the artery having 
given way: the remaining one sunk under bilious remittent fever. | 
10 


Five cases of tetanus occurred: in one, the cold bath was the principal remedy ; in the second, amputation was performed ; in the third, the warm bath 


and puly. ipecac. comp. were used; in the fourth case, 
and bleeding were adopted: the result in all was fatal. 


opium and ether in excessive quantities were exhibited; and in the fifth, the tinct. digitalis 
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2.ON GUN-SHOT WOUNDS, 
Accompanied by Lesion of the larger Nerves. 


WHEN an injury has been inflicted upon one of the larger 

nerves of the body, peculiar symptoms follow, which are 

generally referrible to parts distant from the seat of injury, and 
are entirely dependent, as to their nature, on the extent of 
the nervous affection. The sufferings of the patient are of two” 
kinds, from deficiency or excess of sensibility; and between 

these two extremes, there are of course several intermediate 
stages. It has fallen to my lot to see a great many wounds of 
this description, and several of them have been productive of 
the greatest suffering for years. When a large nerve is in- 

jured, the pain or inconvenience which arises is not felt at the 

place of injury, but in the part to which the nerve is distributed. 

If it be completely divided, the effect produced is, total loss 

of sensation and motion in the part supplied by it. If, on 

the contrary, the nerve be only injured, the effect is pain 

in the part supplied, which has a greater susceptibility for 
stimuli than natural, with diminished capability of bearing 
them, partial loss of sensation, and a greater loss of the power 
of motion. The part of the nerve actually injured offers 

little or no impediment to the healing of the wound, which is 
- generally effected in the usual time. Such is the outline of a 
case of this description; and at page 22 I have alluded to it, 

with reference to the seat and nature of the attendant pain. 

The consequences which follow maybe local or general; and 
whether they be one or the other, are frequently almost un- 

bearable, and certainly productive of much distress. 

When the great nerve, or all the nerves going to a part or 
extremity are divided, the whole of the limb is deprived of 
the power of motion and sensation; it swings by the side of ~ 
the body like a pendulum, according to the impulse communi- 
cated to it from external agents ; or it remains in the position 
in which it may happen to be placed, until it is again removed. 
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The circulation of blood through it continues, as far as can be 
_ observed, perfectly unimpaired, although the size of the ves- 
sels appears to be diminished ; the pulse of the affected side 
not being so strong as that of the sound extremity. The limb 
is shrunk, the muscles being greatly diminished, the deposition 
of fat comparatively trifling, and the skin loose. The tempe- 
rature is always lower than that of the sound limb by several 
degrees, and the change from heat to cold, or the reduction of 
it, is more readily effected. The power of resisting heat or 
cold, which is inherent in a natural state of the human body 
in an eminent degree, seems to be nearly destroyed, and the 
sufferer is in danger of being scalded, or frost-bitten, from ap- 
plications which produce no unusual effect on parts in a healthy 
state. The circulation in the smaller and capillary vessels is 
of course easily obstructed, although the arteries and veins 
perform their functions, in consequence of a vitality or power 
they possess independently of the usual and common nervous 
influence sent to the limb by the nerves belonging to it. 
Whether this be aided by the ramifications of the great sym- 
pathetic, which Chaussier and Ribes have described as accom- 
panying the arteries to their extreme branches, I know not; 
but it would seem to be insufficient, from whatever source it 
may be derived, to maintain the several smaller vessels in all 
their integrity, inasmuch as they are incapable of supporting 
the application of stimuli, mechanical or chemical, and of 
acting in their usual manner when in a perfectly healthy state. 
The process of inflammation is not carried on in the same way 
as in health, it more rapidly passes over the adhesive stage 
and runs on to the ulcerative; it is not, however, so prone to 
pass into the gangrenous state as in paralysis from internal 
causes, from which, in this particular, there is a considerable 
difference. The absorbent system seems also, like the san- 
guiferous, to be in a great measure independent of the nerves 
going to the part, and its functions to be performed with re- 
gularity. It is possible, indeed almost evident, that the duties 
of this system are much diminished, and probably in due pro-— 
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portion with the deficiency in the actions of the smaller ves- 
sels of the sanguiferous system, but not, as far as I can judge, 
in so great a degree asin paralysis. Lastly, when the com- 
plaint is lecal, the health of the person, and the appearance of 
the frame generally, with the exception of the part affected, 
are not deteriorated, and the usual, functions of the body are 
unimpaired, which is not the case in paralysis from internal 
causes. 

Ani officer received two balls at the battle of Salamanca: 
one passed through the knee-joint, the other through | the 
upper part of the chest, near the shoulder, but underneath 
the clavicle, dividing, as was supposed, the nerves going to the 
left arm, which was -immediately deprived of the powers of 
sensation and motion. Suppuration occurred in the knee- 
joint, inflammation had taken place in the chest, he had a 
very troublesome cough, hettic fever had supervened, and this 
gentleman seemed to be almost without hope, when my opi- 
nion was requested. It appeared to me, after careful examin- 
‘ation, although the lung of the left side had been affected 
by continuity of inflammation, and was still suffering from its 
consequences, that the hectic fever had principally been caused 
by the disease of the knee-joint, the amputation of which 
offered the only chance of relief. This appeared to be, and 
was, a very strong measure ; but no intermediate one could be 
resorted to with any hope of success; and, after having the 
true state of the case made known to him, the patient decided 
that he would have his leg removed above the knee. The ope- 
ration was done, and succeeded. He slowly recovered, and 
the wounds healed, but the arm remained in the state I have 
described. Fourteen years have elapsed, and he is now grown 
stout, is in excellent health, but the arm remains nearly the 
same. He has within the last eight years perceived some sensa- 
tion in the course’of the muscular or spiral nerve. He has 
also been indicted for arape; but the magistrates, very pro- 
perly, however they might admit the attempt, would not con- 


sent to the admission of the fact. 
M 
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When there are several nerves supplying different parts of 
a limb, the DIVISION of one of the trunks produces no fur- 
ther inconvenience than that which arises from the loss of sen- 
sation and motion in the part to which the ultimate ramifi- 
cations are distributed. This is particularly the case in the arm, 
to which several large branches are sent, one of which may be 
divided without causing any affection of the rest. It also 
seems possible, that,.in such cases, the nerve may be regene- 
rated, although it is an extremely rare occurrence after a 
gun-shot injury. A soldier, at the battle of Albuhera, re- 
ceived’a ball on the inside of the arm, which divided the ulnar 
nerve, and caused an immediate paralysis of the little, and of 
one side of the ring finger, which remained a permanent ina- 
bility. “Another soldier, of the 48th regiment, received a 
similar wound on the same day, and affecting the same parts. 
The nerve, it would appear, was not however completely di- 
vided, although it must have been nearly so, for he suffered 
considerable pain at first in these two fingers and in the hand; 
this, however, soon subsided ; and four years afterwards, when 
I accidentally saw him, I found that he had recovered the use 
of his’ fingers, although he complained of the want of power 
in'them,; when compared with their former state, and their 
liability to suffer’ in a greater degree from any considerable 
change of temperature. 

Wounds or injuries which do not entirely divide the trunk, | 
or branch of the nerve, are attended by symptoms and conse- 
quences. of- a much more important nature, which may be 
considered ‘as local, or general: local, when affecting the 
nerve or nerves immediately injured ; and constitutional or 
general, when by sympathy, or continuity of’ disease, other 
nerves and other organs of the body become affected. © 

“A soldier’ received, at the battle of Waterloo, a wound in 
the buck part of the thigh, which stuntied ‘him at the moment, 
but was shortly followed by considerable pain, not in the part 
actually injured, but on the outside of the leg below the knee, 
in the sole of the foot, and in the toes. This pain gradually 
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increased rather’ than diminished, became at times intolerable, 
and rendered the sufferer’s life miserable. It.seemed to increase 
by paroxysms,-during, which,the man was in agony ; the pain 
not only, being permanently intense in, the, foot, but darting 
down to it, and; accompanied by spasms of the whole extre- 
mity. No kind,of medicine had any. effect upon its, and at these 
periods the poor fellow, found relief only by putting, his foot 
on a cold:stone, or) by) enveloping it in cloths wet with water, 
or the liq. plumbisubacet.,dilutus.,, This man was discharged, 
without having obtained:any permanent benefit, although from 
habit»he became less sensible-of: the pain, and more accustomed 
to the/necessity!of:jumping out of bed, and placing his foot on 
astone, or of keeping it constantly wet and cold. 

Aor officer of; the: Rifle Brigade was wounded at Waterloo, 
nearlyin the same manner, ‘and has suffered since with corre- 
sponding:symptoms, but)inya minor degree. I saw hima few 
weeks: ago; when he came up to be examined for his pension, 
and: he»was? still lame, in consequence of the limb being de- 
ficient in power, thereby rendering him incapable of ‘taking 
more than very! moderate exercise. The pain experienced by 
this gentleman was never: so: permanently acute, neither weré 
the: paroxysms equally severe, although he is still subject to 
them: There is; however, this marked: difference between 
the cases, that the gentleman could not bear the application 
of cold, which always:increased the pain,» whilst in the:soldier 
it invariably, afforded relief.) In. this»vespect! the case of the 
soldier is peculiar, for, out)of a:number of persons who have 
_ sustained this kind:.of injury, Lhaye:not.met-with another, who 
obtained idecided relief from cold) which; onthe contrary, gene- 
rally: did ‘harm; cand) the greatest inconvenience which such 
persons suffer.on' common: occasions is from cold, against which 
they:are obliged to take especial care to, prague by the use: of 
flantiel;!; hare-skinsp&e. o\ 

» Anofficer ofc heavy; eavidh ties was, ss erin dod at, the- battle, of 
Waterloo: bya piece: iofia:shell, which; lacerated the outside of 
the. right: ann, above; the. elbows, but external, to, the lower ‘part 
M 2 | 
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of the belly of the biceps flexor cubiti muscle. The wound 
itself gave ‘no more pain than is commonly felt, and healed in 
the usual time. He suffered greatly, however, from pain in 
the thumb and fore-finger, and to a less extent in the second 
finger, but with increased violence on the back of the hand, 
which was sometimes: intolerable, of a burning nature, al- 
ways present, although frequently increased’ by paroxysms, 
and particularly so on any change of the weather. This 
pain prevented his sleeping, and was a source of continual 
distress. The thumb and fingers were powerless, and nearly 
insensible to the touch. The parts affected were rather swelled, 
and were frequently in danger of being frost-bitten, from a 
moderate degree of cold; and of being scalded from the 
application of hot water, which the other hand could bear with 
impunity. This gentleman is now much better, but a twelve- 
month elapsed before any amendment took place, and during 
that period he suffered an aggravation of the pain, uneasiness, 
_ and swelling of the hand, which his physician in the country 
conceived to be an attack of rheumatism. 

An officer of infantry received, at the same battle, a wound 
from a musket-ball, nearly in the same place, which was fol- 
lowed by similar effects, and has taken the same: course. 
Both these gentlemen have obtained pensions; and there can 
be no doubt of their deserving them, although they are not 
incapacitated from doing their duty as field officers. ' 

A private soldier, after the battle of Vimiera, came under 
my observation, with a wound from a musket-ball, as nearly 
as possible like the two former, and who, when I saw him, was 
suffering in the same way. ‘These three cases show the effect 
of an injury of a nerve in a more remarkable manner than the 
others, inasmuch as it is not the nerve actually supplying the 
part affected that is injured, but one only in communication 
with it. The radial, or median nerve accompanying the bra- 
chial artery; supplies the thumb, fore and second fingers, and 
one side of the third, whilst the muscular, or ‘spiral nerve, 
which must have been the principal. one injured,’ is only par-. 
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tially in communication with the part by its denper seated 
branch. | 

Dr. Denmark, in the fourth volume of the Medical and 
Chirurgical Transactions, has related the following case, which 
is exactly in point. 

‘“‘ Henry Croft, a healthy young man, pike Ae the 
52d regiment, was wounded, on the night of the 6th April 
1812, at the storming of Badajos. A’ musket-ball entered) 
- the triceps extensor cubiti, about an inch and a half.above the 
inner condyle of the os .humeri; which, grazing the inside of 
that bone, passed obliquely downwards through the brachialis. 
mternus, and out anteriorly near the bend of the arm. The 
wound soon healed, and without manifesting any particular 
morbid symptom during the cure. . On his admission into this: 
hospital, I found him labouring under excessivé pain, which 
the largest opiates could not assuage, with almost constant 
watching. The little sleep he had, if it could be called such, 
was disturbed by frightful dreams and starting. I always 
found him with the fore-arm bent, and in the supine posture, 
supported by the firm grasp of the other hand ;. the wrist also 
bent, being unable to move it into any other position by the 
voluntary exertion of its own muscles. He could suffer me to 
extend, the! hand, but with increased pain. It always, however, 
on the removal of the extending power, fell into its former 
bent situation.'.The act of pronation he could also suffer me 
to perform, but in like manner with increase of pain. A small 
tumour could ‘be felt in the site of; the wound on the anterior 
part of the arm, which he could not bear to be touched without 
evincing additional. torture. : 

. “ He described the sensation of pain ia beginning at the ex- 
tremities of the. thumb) and all the fingers except the little one, 
and extending up the arm to.the’part wounded. It was of a 
burning nature, he said, and so violent as to cause a continual 
perspiration from his face. He had an excoriation of the palm 
of the hand, from: which exuded an ichorous discharge. The 
cause of, this he ascribed to a shell rolling over it. His ago- 
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nies, he observed, were'insufferable, depriving him’of" sleep, 
and the enjoyment of his food, for which he had sometimes 
an appetite. He declared himself! incapable of enduring it 
longér ‘without ‘some relief, and’ earnestly requested ‘the 
removal of the arm. Before proceeding to any operation, TL 
recommended him to try the effect of the warm and vapour 
baths, anodyne embrocations,’&c.: ‘but’ from none of these 
he experienced any alleviation of his sufferings. 

“The ‘symptoms were sufficiently clear; T° concéived, to 
lead toa correct prognosis.’ The part wounded, ‘the ‘nature 
of the pain, and its course from the fingers, with the exception 
of the little one, indicated the affection to be in the radial nérve: 
The increased pain, attendant onthe act of pronation, fur- 
ther corroborated that supposition, from the pressure of the 
pronator: teres onthe nerve, in its passage through that 
muscle. ‘The'man said he had profuse bleeding after receiving 
the ‘wound, yet’ the pulsation of the radial artery I found 
to be as strong as in the other arm. ‘It was difficult to suppose 
the radial nerve wounded and the humeral artery to éscape: 
such, however, proved to be the ‘case. 

“T proposed to my patient the possibility of ‘saving the 
limb, and relieving the pain, by cutting down upon the nerve, - 
and removing a part of it, above the'wound ; which ‘he ‘will- 
ingly consented to; but observed, that he would rather have 
the armamputated at once, ‘than run ‘the’ risk ‘of a second 
operation. : 

»**In a consultation which I held with my colleagues upon 
the case, when we considered the chance of failure, together | 
with the injured state of arm, and contracted elbow-joint, 
we determined on the propriety of amputation. I immedi- 
ately performed this operation, and with instantaneous relief 
to ‘my patient. He was discharged cured in three weeks, 
having in ‘that time rapidly recovered both his health ‘and 
strength. | aD 

‘On dissecting’ the arm, I traced the radial’ nerve 
through the wounded parts ; it seemed to be blended with and 
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intimately attached to them for the space of animch. It had 
been wounded; and at the place of the injury, was thickened 
to twice its natural. diameter, ‘and seemed as if, contracted 
in its length. This contraction I thought partly accounted 
for the bent position of the arm, and the increased pain on 
attempting its extension; but on further examination, I was 
surprised to find, on dividing the fibres on the posterior part 
of the wounded nerve, that there was a small)portion of the 
ball|firmly imbedded in it, which had been driven off by. graz- 
ing the bone. This description of injury more fully accounts 
for the exquisite, pain felt by the patient. The os humeri was 
discoloured, where it was grazed by the ball, and the humeral 
artery, was uninjured. The nerve, was evidently..thickened 
both above and,below. the wound. Would the division of 
the nerve, and cutting a piece of it out have been attended 
with success ?” 

Mr. Wardrop has inserted the following interesting. case 
on the subject, in the eighth vol. of the Medical and Chirur- 
gical Transactions: ‘A respectable woman, about forty-eight 
years of age, twelve months before she applied to me, pricked 
the fore-finger of her right hand, near the point, with a goose- 
berry thorn ; it was immediately followed by a great degree of 

pain, swelling, and redness, and ina few days the inflammation 
extended along the finger and adjoining phalanx of the middle 
finger. After continuing nearly three months, during which 
time no suppuration took place, the pain and_ swelling went | 
off, except that, of the two, first phalanxes of the wounded H 
finger. These remained extremely painful, and, about six. : 
weeks previous to the time I saw her, her general health bad | 
suffered:considerably, and she was_ attacked with severe ner- . 
yous paroxysms. The pain in the point of, the finger became, 4 
excessively severe, and the skin of it so acutely sensible, that — 
she, could not endure it to be touched ; even the dread. of any 
thing coming in contact with it, would make not only the fin- 
ger, but the whole- hand, flow with perspiration ; and, to -use 
her own expression, ‘ it was. so painful to the touch, she,could 
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not hold-a pin betwixt the finger and thumb, to save her life. 
The finger appeared of its natural form, and no change could 
be perceived in it, ra a light red spot on the skin at the 
point. | 
«The nervous paroxysms usually attacked her two or three 
times a day, and one of them always came on at the time of her 
rising out of bed. During these attacks the pain extended along 
the finger to the back of the hand, and between the two bones 
of the fore-arm, darted through the elbow-joint, stretched up 
the back of the arm to the neck and head, producing a sensa- 
tion at the root of the hairs as if they had become erect. To 


these feelings succeeded a dimness of sight, and the pain af- 


terwards went suddenly into the stomach, followed by sickness 
and vomiting. She had constantly the feeling of a lump in 
her stomach, and always vomited after taking food or drink ; 
her flesh, too, was much wasted, and she had become ex- 
tremely feeble. 

‘«‘ During her illness, various cooling and astringent lotions 
were used without any benefit, and seven months after the ac- 
cident, three incisions wore made in the point of the finger, 
which gave excruciating pain, but from which she received 
not the smallest benefit. 

«As well from her own suggestion, as from the opinion I 
had formed of the disease, it was agreed on to amputate the 


_ finger, and accordingly this was done in the usual manner at 


‘ the second joint. 


Ny) 


: 
t 
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‘“‘On carefully dissecting the finger, no change could be 
detected in the structure of the nerves. 

“No sooner had she got into bed after the operation, 
than she experienced a remarkable difference in her feelings : 


_the sensation of a lump in the stomach, and sickness, which 


she had so long felt, immediately subsided, and in half an 


hour after the operation, she said that she felt for the first time 


‘ 


as well as she had done previous to the accident, except merely 
a slight pain in the stump. . 
‘©The greater portion of the wound healed by adhesion, 
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and when I saw her some. weeks afterwards, her general 
health was completely’ re-established, and she never had the 
smallest return of any of the nervous symptoms.” 

He farther remarks, ‘‘The success of amputation where 
the affection is produced from an injury. of the nerve, is illus- 
trated in the case which has now been related, as well as in 
that published in the fourth volume of the Transactions’ of 
this Society by Dr. Denmark. | Had the nerve’ been merely 
divided, in this latter instance, as was originally proposed, and 
as was done in a similar case related by Sir Everard Home 
in the Philosophical Transactions, it is extremely ‘probable 
that the operation would have been attended with the same 
fatal result.” 

Sir E. Home, in his work on Ulcers, has given the history 
of a spasmodic affection of the thumb, which appears to have 
been caused at first by a blow, but which after a time affected 
all the parts to the:head, proceeding from the thumb in ‘the 
direct course of the trunks of the median nerve up to the 
head.” Sir E. Home ‘‘ divided the nerve, as it passes from 
under the annular ligament, towards the thumb and’ fore- 
finger,” it having been laid bare for above an inch in length, 
and detached from its lateral connections; for fifteen’ hours 
no spasms were felt, but at the end of that time.a violent -one 
was experienced, and they continued from time to’ time for 
five months, when the patient died in a fit, supposed’ to’ be 
apoplectic. | 

In other cases in which I have known the radial ‘and ulnar 
nerves to be injured, the pain and inability have been referred 
to the extreme parts supplied by them, as the thumb, and fore 
and second finger, when the radial nerve was affected ; the little’ 
and ring finger, when the ulnar nerve’ had been’ injured. 
The: sensation accompanying the pain has’ sometimes been com~ 
pared to what is usually felt-on striking the elbow ina particu+ 
lar,manner against the corner of a chair, and which most per 
sons have experienced, although few know that it arises from 
bruising the ulnar nerve between it and the bone. _The’ pain 
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has always extended up the arm, but in much less degree, and 
never.so far as to approach the part, actually injured, in which 
the patient has never suffered any inconvenience. The mo- 
tions of pronation; or supination have been accomplished at 
the will of the patient, without much inconvenience ; the mus- 
cles of the arm have certainly been much shrunk and wasted, 
liable to frequent spasms, and the fingers contracted, but by no 
means in the same manner as in the case described’ by Dr. Den- 
mark. 

It is a question, deserving of very particular attention and 
inquiry, whether the pain in. all these cases is actually felt in 
the part to: which it is referred, or not? although to some per- 
sons it may appear very easy to reply, more especially as 
there seems: to be; in most of them, during an increase of 
pain or distress,.ai greater flow of blood to the part. It must 
be recollected, that many who have had their limbs amputated, 
suffer for years; and. some of them constantly from pain, 
which they -say.is in the part they have had' removed ; if, for 
instance, the leg has been cut off below the knee, the pain is 
felt.so strongly;as ifjin.the ankle, that they cannot refrain, 
until after a. moment’s, recollection, from putting their hand 
down in search of the part; and. this pain is often so into- 
lerable,.that theperson is actually obliged to move his stump, 
_ as he would his leg, if he had.it, in order to try if that will 
give .relief..In,a case of this ‘kind: after amputation, there 
can be little doubt, from its continuing for years, that it 
occurs from undue pressure on the end of the:merve, a portion 
of which formerly supplied the part to which;the pain’ is now 
referred.. <A. wounded nerve may be placed, from:the granula- 
tingiand)cicatrization of the wound, nearly under the same 
circumstances, andthe pain may beinot only broughtjon ina 
very: great degree, obut ‘kept up: by them. It: appears tobe 
well ascertained), that the pain accruing from a-wounded nerve 
isnot so.severe on the day of the injury, as it is some days 
afterwards. »A)nerve that has been completely divided, seldom 
causes apy inconvenience, except after amputation ; yet it. 
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must bein nearly the same situation, as to the granulating and 
cicatrization Of:the, parts, as'a:nerve only partially divided. It 
is probable, that the inflammation which: takes place in the sub- 
stance of the nerve itself and its neurilema;-and.,,whith is in- 
creased ‘by pressure, maybe the cause. of the :difference. 
When a ligature happens:to include.a nerve, it) isa long 
time before it'comes away, and is: frequently broken off close 
to'the knot, leaving the! noose behind, which causes a;igreat 
 dealiof misery to the patient; and if the wound closes, never; 
perhaps, does come away. © Dr.» Hennen: has «given, in his 
Principles of Military Surgery; the case of Major-general . 
Sir George Cooke; whom I saw several times; and who \suf- 
fered ‘very much from some) nervous filaments, ~ or, branches 
of nerves, having been included in the ligatures,on) the blood- 
vessels. |The pain was: referred, when the’ ligatures’ were 
pulledupon, to the parts which they usually supplied, and, once, 
when greater stress was laid upon them, to the brain; and other 
nerves arising from it were sympathetically affected ; so, that 
the pain was not only very acute in the-head, but spasms .of 
the muscles of the mouth and face were observed, with the other 
usual appearances dependent on intense pains This; suffering 
Ihave frequently seen in other instances, but the,patients have 
described»the: painas: passing up the stump, and on: to » the 
head, with the greatest velocity ;:indeed, when nerves become 
‘ morbidly sensible from disease or derangement, the passage-of - 
sensation from ‘one’ part ‘to another:is .often clearly described. 
The changes which take place in the end of!a nerve in a 
stump,’are ‘thé reverse of; those which: occur) in an artery, a 
vein, or evenithe:bone itself.’ Incthese latter; a diminution of 
size takes place in several different .ways, according to. the 
' proper:texture-ofeach; whilst.in .a, nerve, the, cut, extremity 
swells, assumes .a-bulbous and ‘oval form, ‘becomes firmer in«its 
structure, and’permanently increased’ in ‘size.’ When a liga- 
ture is applied on a nerve, this swelling of the end of it, 
which appears to me to’ be a natural occurrence, must 
prevent its ever slipping off, and the ligature can only come 
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away in consequence of the rotting of the silk or material of 
which it is composed. A large thick ligature will not readily — 
break ‘at the knot, a small one often does when much force is 
used. In the case related by Dr. Hennen, the ligatures were 
very large, and therefore were, as far as concerns the nerves 
included, favourable to the successful result. | By leaving liga- 
tures on nerves to the operations of nature, it is understood 
that they are left to decay; when the hold acquired by the 
noose being lost, they slip by the side ef this bulbous extremity, 
- which the nerve has acquired, and are withdrawn. I have 
_ known a ligature remain for nearly two years. : : 
Wounds of nerves, causing very distressing symptoms, can- 
not always be so directly traced to the immediate seat of injury, 
or nerve affected ; and many alarming symptoms often arise, 
both locally and generally, which can only be attributed to 
the communication of derangement from one branch, or one 
trunk of a nerve, to another, and so on in continuation to the 
brain, from whence again’ other parts are affected through the 
medium of the nerves by which they are supplied *. | 
An officer of light cavalry received a wound from: a mus- 
ket-ball in the back part of the right thigh, near the trochan- 
ter major, which lodged, but which from its direction, as far 
as it is apparent, does not seem to have injured the great sciatic 
nerve. The wound healed in. the usual time; but he found 
the affected limb much weaker than the other, and liable 
at times to suffer from. intolerable pain, although it has never 
been deprived of sensation’or motion. The pains are brought 
on byany exertion of walking. He cannot ride a horse that 
is: wide inthe back, or expose himself to any: inclemency ‘of 
* Stumps are frequently subject to severe spasmodic affections, which 
extend ‘towards the trunk in the course of the nerves; and are often 
productive of great)-alarm. I know one gentleman, who suffers very 
frequently from them, and as I conceive from two causes, exposure to, 
cold, or derangement of the digestive organs; and he obtains. relief 


from the use of purgatives, and the application of leeches and warm 
fomentations to the ett, followed OY the use of stimulants and nar~ 


Py 


coties. * 
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the weather, without suffering materially.” He is frequently 
very lame, and the pain is ‘then felt principally in the sole:of 
the foot and the outside of the leg, in the direction of the fibu- 
lar nerve. There is also one spot on the outside of the thigh 
which has no sensation. Cramps, as he terms, them, are ‘fre- 
quently attacking him both by day and night, especially on 
any change of weather, or any personal irregularity ; and: if 
in bed, he is obliged to jump out, and put his foot on a cold 
stone, which affords him momentary relief. | 

An officer, who has retired from the service on his full pay 
- and pension as Lieutenant, was wounded by a musket-ball, 
which entered above and behind the great trochanter, but does 
not appear to have materially injured the great sciatic. nerve, 
although it has lodged in the pelvis. » Sensation and the power 
of motion have not been materally affected in the lower extre- 
mities, although the right leg is altogether weaker than the 
other, rendering him incapable of taking any smart exercise, 
which is: also prevented by the occurrence: of pain, which 
becomes more severe on any change of weather. This gentle- 
man not only suffers from pain in the sole of the foot and the — 
side of the leg, but experiences very frequently such violent’ 
spasms in the whole leg and thigh, as to: roar out: in agony: 
and, when the muscles are spasmodically affected, the contrac- 
tion of them and the starting of the limb may be:seen at some 
yards distance, accompanied by a corresponding niotion of the 
muscles of the face. » The bladder seems in this: gentleman to 
have lost its: power of expelling the urine, which requires, he 
says, to be. drawn off with, a catheter morning:and: evening; 
and when neglected he is subject to great pain in his abdomen, 
which comes onand occasionally continues even when this ope- 
ration has been’ duly attended to... In ‘other respects) he is:in 
tolerable’ health; although frequently obliged to sit up a great 
part of the night. ‘The application of a tourniquet high: Ke 
on the thigh generally, affords: some relief. | 

An officer of» rank ‘was: wounded. in. 1812,,on the Pre 
of thesleft great toe by! a) musket-ball, , which, from, the» ap- 
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pearance’ of the slit made by it,;; was supposed not) to, have 
entered. It was discovered, however, some days after, flat- 
tened and lying between this.and'the next toe, from whence it 
was cut) out....Symptoms of inflammation, followed by great 
irritability,,.ensued, and numerous spasmodic. affections ren- 
dered: an. attack of locked’ jaw very probable:.. Fortunately 
the. spasms,; although, extending from: the foot .to the .head, 
were more, general, and this dreadful malady did not: su- 
pervene, as was daily expected. This officer came »to Eng- 
land, the wound healed,,and the spasms, although general on 
the whole:of the affected side, gradually’ subsided, and) he 
was able to/return to-his duties. The toe continued extremely 
tender, rendering him incapable of taking much walking exer- 
cise; he suffered from occasional-attacks of nervous indisposi- 
tion; his. powers) of digestion became.a little impaired, but 
upon the whole he continued in a tolerably healthy state-until 
after.the peace succeeding the battle of ‘Waterloo, »when the 
army was:cantoned in France: At thisperiod) the spasms 
were more frequent and troublesome:; the toe, and particularly 
that part of the foot/on which he trod, became so tender, as to | 
‘induce him:to ‘take means to prevent: the préssure, ‘but, with 
little avail : the: whole «limb» was) slightly diminished im:size. 
At this period I:saw him; im consequence of a sudden incréase 
of the spasmodic affection in the muscles of the back of the neck, 
mouth;\:and.: throat, accompanied)sby* av sense of: tightness, 
constriction, and: drawing” of the: head, which seemed *to) him 
like» the ;commencement of) locked »jaw; \and: the ‘inimedit 
ate:forerunner: of: some ‘mischief within the: head. :'This “pa- 
roxysm«subsided,:.and» was followed by others); but as ‘his 
mindwas'relived from the fear of lockedjaw*or palsy; he bes 
came‘more®at'ease. I found’ that-his’ digestive organs were 
much impaired,’ and that) the: general nervous’ distress :fie: 
- quently followed;' sometimes preceded, and sooner or later was 
always accompanied by’great uneasiness of stomach.! -Attention 
 was'paid'to ‘the digestive: organs’inan especial manner; ‘but 
his: relief°from nervous’ irritation: has not ‘been commene¢ 
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surate with our expectation. An attack was often distinctly 
traced to exposing the foot to cold, or to pressure, and.as fre- 
quently to apparent derangement of stomach, although no 
one could be more regular and attentive in regard:to his food. 
From 1817 the complaint subsided, and he became ‘more ac- 
customed to it, but he received no, benefit from any: particular 
medicine, or mode of treatment, although various methods 
were tried, under the direction of Dr. Baillie and others. It 
was proposed to divide the nerve in the toe supposed to be ins 
jured; but Mr. Cline objected to that, as well as myself; and 
the patient is too well» aware of the»danger to suffer the 
experiment to be made. ‘He is» now» much. better, © but 
cannot bear pressure on the foot; suffers from indigestion, 
although he takes every possible precaution to avoid it; and 
occasionally feels what he terms all the nerves from, his toe 
to his head; but in other respects’ he» appears in: perfect 
health. In this sketch of his case I have only wished to draw 
, attention tothe great extent of the nervous. system »affected, 
and to the sympathy between it and: the digestive organs. 

In cases where the spine has been‘ seriously injured,: para- 
lysis of the parts below the injury ‘has followed in;the usual 
manner, with’ the total deprivation | of the function of, the 
testis; aid of the desire for sexual intercourse. Where; the 
injury té the ‘spinalsmarrow has not been so well; marked; the 
powers of ‘motion! and*sensation are sometimes only impaired. 
In‘one:particular case of this kind, where the injury was high 
up in the dorsal vertebre, and from:a buck shot,' the:patient, 
although he can'walk; ‘declares: he has lost alledesire and: capa- 
bility for ‘sexual intercourse, ‘on which) accountohe -obtainsy a 
pension:  In‘another instance:the géntleman:thinks, the dete-. 
rioration is seer sie but it is difficult ‘on: this: eee to ee 
at the'truth;) 97) 9° + : abe 

Spontaneous! affections of nerves are by'nod means) uncom~; 
mon,’ ‘and’ as’ far'as‘ I have been able to ‘observe, ‘resemble, 
in their symptoms, according to the nerve affected, those oc- 
curring -from:an ‘injury. Tie: doviloureux» affords:the» best in- 
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stance of the branches of several nerves becoming affected by 
the same disease from communication, in like manner as the 
arteries of a part enlarge, although furnished by> different 
trunks, when disease is fairly established among them; and 
this sympathy by continuity deserves particular attention, and 
in the treatment of wounded nerves »may have a decided in- 
fluence on the practice to be adopted, inasmuch as it is useless 
to divide one ramification of a nerve, where several branches 
of the same, or different ones, are affected. : 

Diseases of nerves of other parts of the body have the 
same symptoms as when they have sustained an injury. I 
have seen and know of several cases of affection of the great 
sciatic nerve, the pain of which was referred to the fibu- 
lar nerve, and the sole of the foot. In one, the patient always 
traced with his finger the course of the fibular nerve, and then 
complained of the sole of the foot. When the spasms were 
severe, he could trace the great sciatic nerve ; and pressure in 
the course of the nerve, where it passes out of the pelvis, always 
gave him great uneasiness. I conceived, according to the 
opinion of Professor Chaussier, that it in all probability de- 
pended on some low inflammation of the investing membrane’ 
of the nerve, probably at or about this part, causing a depo- 
sition of serum within it, which pressed upon, or otherwise ir- 
ritated the nerve itself. Whilst I was deciding in my own 
mind, whereabouts, after cupping on the loins, I would apply. 
the moxa, a severe attack of erysipelas came on the hip and 
thigh affected, and cured my patient. 

In similar cases, or even in some which have been more 
severe, the moxa, blisters, and other stimulants have effected’ 
a cure, even when applied to the part to which the pain is re- 
ferred. Richerand* supports the opinion of Cotunnus, and 
recommends a blister or the moxa to be applied immedi- 
ately over and below the head of the fibula, where the nerve 
passes out ina very exposed situation ; and he relates several 


* Richerand, Nosographie Chirurgicale, 4th edition, tom. ii. 


“ Ms. a 


LESION OF THE LARGER NERVES. _ 177 
cases I which he obtained either complete or partial success 
by these means, attending at the same time to the state of the — 
primee vie. On the failure of them, he recommends the ap- 
plication of the actual cautery on the pained part, and gives 
an instance of its efficacy in an old and very obstinate case, in 
which the patient had suffered more or less for upwards of 
thirteen years. This is analogous to the relief sometimes ob- 
tained from the application of a blister to the inside of the 
thigh, a little. way above the knee, in a case of diseased hip- 
joint, when the pain is referred to that part. 

Among the various internal remedies given-for these com- 


plaints, arsenic has been much praised, but I have not had 


sufficient opportunities of verifying its good qualities in my 
own practice. In one well-marked case with which I-am ac- 
quainted, it failed, whilst local pressure and irritation have 
been of essential service. | 

Mr. Pearson, in his very valuable paper entitled, Case of a 
nervous Affection, published in the eighth volume, page 252, 
of the Medical and Chirurgical Transactions, has many ob- — 
servations bearing strongly on the subject. The paper is too 
Jong to transcribe, but I have selected the concluding obser- 
vations, as deserving particular attention. 

‘* When a punctured wound is inflicted on one of the toes 
ora finger, by a small and sharp instrument, as a needle, or 
the fine point of a pair of scissors, a filament ofa nerve is 
sometimes injured. The minute wound commonly heals im- 
mediately: but the muscles of the limb frequently become 
subject to spasmodic affections, during many months after the 
infliction of the injury; and the skin, with the subjacent 
parts, indicate a preternatural sensibility when pressed upon. 
In one of these cases, where the arm and hand of a young 
lady had become nearly useless, and the symptoms had been 


_combated by all the usual remedies, in vain, during twelve 


months, the patient was cured by the application of a, lini- 
ment, which excited a considerable tumefaction of the whole 


arm, with a vesicular eruption. 
‘4 . N 


178 ON GUN-SHOT WOUNDS, ACCOMPANIED BY 


_“ Tt was necessary, in this case, to produce the cutaneous 
disease three times, at intervals of about a week, and it never 
extended beyond the upper extremity. 

“In some cases, likewise, of painful contractions of the 
large joints, which were unaccompanied by inflammatory 
symptoms, or any remarkable change in the structure of the 
parts, a similar mode of treatment has been attended with 
complete success, after the common methods had been em- 
ployed, during many months, without the least advantage. 
I think myself warranted to insist on the cutaneous excitement, 
with its concomitant appearances of tumefaction, and of an 
eruption more or less extensive, as circumstances essential to 
the obtaining of a cure in these peculiar affections of a nerve. 
It is proper to mention in this place, that there exists a very 
striking difference in the susceptibility manifested by the skin 
of persons suffering from these complaints. In some patients 
it is so irritable, that the concurring symptoms produced by 
the rubefacient appear in the course of two or three days; 
whereas ten days or a fortnight may elapse before any heat, 
redness, or tumefaction shall be seen in others; and, ina 
few instances, no sensible change on the surface of the skin, 
nor any beneficial alteration, has occurred from a long-conti- 
nued application of the liniment, composed of two ounces and a — 
half of the oleum olive, one ounce and a half of the oleum 
terebinthinz, and one drachm of the acidum sulphuricum.” 

He further adds, ‘‘ This mode of treatment is not appli- 
cable to that diseased condition of the nerves, in which a con- 
spicuous morbid alteration is discernible in their structure, 
where little tumours, resembling noduli, are found in some of 
the larger ramifications of these organs of sense, connected 
with pain, lameness, muscular spasms,,and sometimes with 
atrophy of the disordered limb. The existence of tumours 
thus situated, has been by noticed by different writers* ; but I 


* Vide Medical Facts and Obs. 6th volume. See also Portal, Anat. 
Medicale ; the Edinburgh Medical and Physical Journal. 
_ Mr. Crampton, of Dublin, has been so good as to inform me, that 


a 
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am not aware that a satisfactory account has been presented 
to the world, of the differences which subsist in these produc- 


tions, and of the rise, progress, and ultimate change of struc-. 


ture, which occurs in nerves when infested by such diseases. 
“Tam not authorised by experience to offer any informa- 
tion on the effect of this mode of treatment in cases of the tic 
douloureux. When nerves proceeding immediately from the 
cerebrum are the subjects of this painful disease, temporary 
relief is often conferred, and sometimes permanent benefit has 
been obtained by dividing the nerve whence their suffering 
seemed to be derived; but it must be likewise acknowledged; 
that this operation has often failed of curing the disease. In 
an instance, where the painful affection was referred to one 
finger, the patient was relieved by the amputation of the part; 
but a similar disease soon attacked one of the fingers of the other 
hand. The nerves distributed to different parts of the face 
have also been successfully divided, until very little of the 
surface of the skin remained, which had not been subjected to 
the operation. I never saw any real benefit derived from the 
division of a branch of anerve, in either the upper or lower ex- 
tremities, unless in those cases when the agency of a mechani- 
cal cause, or some well-defined change of structure, existed. 
When no deviation from the natural condition of the part can 
be detected by the most able and accurate examination, and 
when parts at a distance from the immediate seat of the pain, 
sympathise on every accession of the paroxysm, there is 
ground for presuming, that the source of the malady resides 
in some other portion of the nervous system, and that the 


division of the nerve in the part whence the pain seems to ori- 


ginate may prove rather injurious than beneficial. This 
unfavourable issue of an unsuccessful operation is not an as- 
sumption founded on mere reasoning or analogy; cases have’ 
occurred, where the patient has not only been disappoimted 


the best account he has met with of the subcutaneous tubercle is to be 
found in Camper’s Anatomical Description of the Upper Extremity. 
Folio. —G. 
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of relief, but the irritation has been transferred subsequently 
to the spinal marrow and the brain.” 

Mr. Abernethy, in the second volume of his Surges 
Works, has made some observations on injuries of nerves, and 
notices some cases mentioned by Mr. Pott and Dr. Monro in 
their lectures, in which the patients suffered distracting pain, 
followed by convulsions, and he recommends the operation of 
dividing the nerve at the part injured, with the view of re- 
moving the disease. In the same volume, he relates the case | 
of a lady, who suffered from pain, resembling tic douloureux, 
of the parts adjoining the inner edge of the nail of the ring 
finger of the left hand, which occurred at irregular intervals, 
and in general without any evident exciting cause. As the 
pain increased, the disorder seemed.to extend up the arm. 
At the end of eleven years ‘‘ the pain of the part was intole- 
rable ; and it extended all up the nerves of the arm; and this 
general pain was so constant during the night, as to deprive 
the patient of rest. The muscles of the back of the neck 
were occasionally affected with spasms. The integuments of the 
affected arm were much hotter than those of the opposite side, 
and sometimes the temperature was so increased as to cause a 
burning sensation in them.” Under these circumstances, 
Mr. Abernethy removed about half an inch of the nerve going 
to the part affected, being the inner side of the ring finger, 
opposite the second joint. The painful affection of the nerves 
of the arm still continued, though considerably lessened in 
violence. This pain continued occasionally about four months, 
with varying degrees of severity; but the temperature of the 
skin was not hotter than that of the: opposite side, as it had 
been before the operation. At the end of nine months, the 
general pains in the nerves had become very trivial, but sen- 
sation at the end of the finger gradually returned, nearly to 
its natural state. The lady died, four years after, of disorder 
of the digestive organs; and Mr. Abernethy adds, ‘‘ Indeed, 
from what I haye since seen of cases of tic douloureux, I 

* am induced to believe that this disorder is as much constitu- 
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tional as either gout or rheumatism.” An observation, which, 
if it be applied to the case to which it is appended, must lead 
to the inference, that he would not, at a later period, have 
performed the operation. 

Previously to the reading of Mr. Cruikshank’s paper on 
the Reproduction of Nerves, in June 1776, to the Royal 
Society, which was published in the Philosophical Trans- 
actions for 1795, the possibility of the reproduction of the 
part of a nerve which had been cut out seems to have been un- 
known to the anatomists and physiologists of this, and, I be- 
lieve, other countries. His experiments prove, that, in animals, 
this reproduction is very readily accomplished; and his paper 
deserves, I conceive, greater attention than has been paid toit. 
He found he could divide the par vagum and great intercostal, 
or sympathetic, of one side, in the neck, in a dog, with little or 
ho inconvenience to the animal. Ten days after he divided — 
both nerves on the other side, and the animal lived seven days. 
On dissection, he found the nerves on each side united by 
a new-formed substance, that, however, uniting the nerves 
last divided, being more bloody than the other. When he di- 
vided the nerves on both sides at the same time, the animal 
only lived twenty-eight hours, and in great distress, breath- 
ing with excessive difficulty. He repeated the former experi- 
ments of dividing the nerves on both sides, but removed a 
smaller portion, and performed the second operation three 
weks after the first. This animal lived, and he concluded, 
that, during this time, the nerve first divided (and of which a 
portion had been removed) was regenerated, and rendered 
capable of carrying on its usual functions. 

Dr. Haighton read a paper to the Royal Society, in 1799, 
which is published in the Philosophical Transactions for 
that year, confirming the experiments of Mr. Cruikshank. 
He also went one step further, by proving that the regene- 
_ rated part did really do the office ef the original portion which 
had been removed. He divided the nerves of one side, and 
after.an interval of six weeks, those of the other; from which 
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experiments the dog perfectly recovered. Nineteen months? 
afterwards, he divided the nerves on both sides in succession, 


below the part where he had formerly cut out a portion of each, 
and the animal died on the second day, having been, in the 
whole of that period, in the greatest distress. If the nerve 
had not been regenerated, the last division could not have had 
the effect of destroying the animal. 


Since this period, many experiments have been made on — 


the regeneration of nerves; and, although it is ‘admitted that 
the portion regenerated is capable of transmitting the nervous 
influence, it is still not supposed to be formed of real medul- 
lary matter; and there appears to be no doubt of its being, 
to acertain extent, of a different structure. Professor Meyer 
(Bibliothéque Germanique, vol. vii) asserts, that the reproduc- 
tion is more readily effected in some nerves than in others, that 
it is more rapid in the tibial than in the ulnar, and least of all 
in the sciatic. 

These facts prove, that, in animals, a portion of a nerve 
may be regenerated in a short time; that is, of the par 
vagum and great sympathetic in three weeks, and often in 
‘a'less period ; and rendered capable. of performing in a satis- 
factory manner the usual offices of the original part of the nerve. 
It must be observed, however, th t these experiments /have 
been made on animals ; that there are no instances on record, 
with which I am acquainted, where a portion of any nerve in 
the human body has been regenerated in the same time, or to 
the same extent in any indefinite period of time; whilst the 
cases and facts I have adduced prove, that the reunion or re- 
generation of a nerve is a very difficult process in the human 
body, requiring years instead of weeks for its accomplishment, 
and in many instances never being effected. The conclusion 
to be drawn from this is, that there is an essential difference 
in the powers of reproduction in nerves, between. the lower 
animals and man; and that experiments made on the former, 
to elucidate other circumstances attending the nervous in- 
fluence in man, ought to be received with considerable caution, 
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From the facts which have been related, some strong 
practical conclusions may, T think, be made, referring to the 
local or general nature of the injury or affection. 

It is highly deserving of remark, that in the case of 
Henry Croft, in whose radial nerve a piece of ball was stick- 
ing, and causing constant irritation, very different and addi- 
tional symptoms ensued from those I have described to follow a 
simple injury. The part injured could not bear to be TOUCHED, 
and a swelling was perceivable on it, being two distinct signs 
of disease continuing in the part, whilst the contraction of the 


muscles was at the same time greater. I am, therefore, after 


attentive consideration, disposed to connect the symptoms of 
spontaneous disease, or alteration of structure ina nerve, with 
those of accidental injury, in which an irritating cause is con- 
stantly present; and to separate from them those accidental in- 
juries and spontaneous affections of nerves, in which the part 
affected suffers no further inconvenience than that which it 
sustained from the actual infliction of the injury, or derange- 
ment of function. [t appears to me to be of consequence to 
do this, with relation to the practical inference to be drawn, 
and in order to enable us to decide whether an operation should 
be performed, or otherwise ; and I am induced to conclude, 
from the observations I have been able to make, that two 
different operations may be required in the first species of in- 
jury or disease, whilst sufficient relief may be in time ob- 
tained without any operation in the second. 

The two operations are, the amputation of the limb, and 
the cutting out of that portion of the nerve which is affected. 
When a limb is supplied principally by one nerve, as the 
lower extremity is by the great sciatic, and the diseased part 
be the trunk of it, amputation is the only proper means of 
obtaining relief, provided the disease be incurable; because 
the removal of a portion of the nerve would be followed by 
the irrecoverable loss of sensation and motion in the part be- 
low, which would hang like a log of wood appended to the 
thigh, and greatly inconvenience the patient ; whilst amputa- 
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tion would render him useful to himself and to society. It 
should also be recollected, that when disease has: taken place 
spontaneously in a nerve, it is not possible to say how far it 
may have gone, and too small a portion may be removed, 
or the operation fail from its having extended to the surround- 
ing branches. I have .seen a disease of the popliteal nerve, 
causing a tumour within its investing membrane, render am- 
putation necessary ; I have known a foreign substance irritat- « 
ing it to diseased action, require the same mode of relief; 
and I believe, that, consistently with the true principles of 
surgery, no other operation in such cases should be attempted. 
It is very different where there are several nerves going to a 
limb, or separating from the plexus with which they com- 
municate, high up, or near their origin. In the upper ex- 
tremity five nerves*, going to the arm, separate from the 
axillary plexus, it may be fairly said in the axilla; and each 
may be divided; or a portion of it removed, at or near that 
part, if a necessity should arise for it,“ Lower down there 
can be little or no. difficulty in removing a portion of any of 
‘them; and this operation should be done, instead of that of 
amputation. In the case of Henry Croft, Dr. Denmark pro- 
posed it to the patient, and I think it might have suc- 
ceeded, and therefore suggest, that in all similar cases, 
whether of spontaneous disease or of accidental injury, it . 
should be done and found to fail, previously to amputation 
being recommended. If it succeed, a part of the extremity 
only will be deprived of sensation and motion; and although 
I do not believe the portion removed will be regenerated, 
still a certain degree of sensation and motion may be reco- 
vered, by means of the communicating nerves extending their in- 
fluence beyond their usual sphere of operations. I have shown, 
in three different cases, that an injury of a communicating 
nerve is capable of affecting a part to which another nerve is 
* Seven nerves are given off by the axillary plexus; but I have 


not thought it necessary to notice them, or any communicating nerves 
from the chest. r 
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directly distributed, and apparently for the endowment of it | 


with sensation and motion. It is fair then to conclude, that 


the converse may take place, and sensation and the power of 
motion be partially, if not effectively restored, by the same 
influence exerted in a different manner. 

Mr. Abernethy’s case tends to prove this: the fatal cases 


which have been noticed, as occurring after operation, confirm 


it; and I am much deceived if the return of sensibility was 
not, in several cases of my own, owing to this communication 
of the different branches of the nervous system. 

I have several other cases illustrative of these different” 
facts, which it -would be of no advantage to relate. They 
are, it will be perceived, in many instances, analogous 
in their results to the injuries which occur sometimes. in 


‘ bleeding from the arm, and it becomes a question whether 


the practice should be similar or not. When a branch of 
the internal or external cutaneous nerve is wounded in bleed- 
ing, the pain is said to be very acute at the moment of ope- 
ration, and is soon followed by inflammation of the part and 


_ of the whole arm; the fingers become bent and clenched in 


the hand ; the wrist bent forwards on the arm; the pains and — 


_ spasms are augmented during certain paroxysms ; and at 


last the muscles of the upper arm, neck, and face, are affected, 
and the patient suffers even from general convulsions. The 
disease either wears the patient out, is relieved or increased 


by operation, or gradually but slowly subsides under proper 


treatment. There is a peculiarity in these cases, when 
compared with several which I have related, which deserves 
attention; it is, that, considering the size of the nerve in- 
jured, and the function we suppose it has. to fulfil, a much 
greater degree of contraction, spasm, and irritation, is pro- 
duced in the arm; that more constitutional derangement fol- 
lows, and a more general affection of the nervous system is 
induced, than usually takes place after a wound of either or 
the whole of the three larger nerves supplying, as may be 
reasonably supposed, more important parts. These differ- 
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ences between the two injuries may arise, I will venture 
to suppose, in consequence of the patient being in a bad 
state of health, in the one case, viz. of injury from bleeding; 
whilst, in the other, he is generally in a state of sound health 
at the moment of injury. 

I am quite aware of the great similarity which exists 
between locked jaw and those spasmodic affections dependent 
on injuries of nerves; yet there is something very distinct 
in the affections, which I cannot explain, and therefore shall 
confine my present observation to the remark, that, if my 
opinion were required as to the probable occurrence of locked 
jaw in two cases, in one of which a nerve was certainly in- 
jured, and in the other there was reason to believe the nerves 
were no further affected than in a common injury, I should 
unhesitatingly declare, although the patient showed the same 
signs of approaching spasmodic affection in both, that the 
latter person was in greater immediate danger of locked 
jaw, and all its dreadful accompaniments, than the other; and 
this observation, although it may be incorrect, has not been 
lightly made. . 

As far as I have been able to obtain information, these af- 
fections after bleeding are by no means numerous ; and, when 
compared with the number of persons who are bled, are ex- 
tremely rare, and may, according to my ideas, be divided 
into two kinds; as dependent entirely on local injury, or on 
general derangement of health ; which will account for the dif- 
ference of success attending the treatment by operation. It is 
well known, that, in many instances, division of the nerve, or 
the removal of the integuments at the seat of injury, has ef- 
fected an almost immediate cure; whilst in others it has failed, 
the spasms shortly returning, and only subsiding in the course 
of time. In a consultation on a case of this kind with which I 
am acquainted, the opinions of several eminent men were 
equal, for and against an operation. It appears, therefore, 
very desirable to arrive, if possible, at some conclusion on the 
subject ; and, from such observations as I have been able to 
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make, I should say, that an operation is advisable for the 
division of-the nerve ; or, as that may not be easily found, for 
the removal of a small portion of the integuments around 
the puncture, not including the vein, except it has been 
transfixed; provided that the injury has been recent, and the 
pain is confined, or nearly confined, to the nerve supposed to 
be injured; if, on the contrary, other nerves have become 
affected, and the disease is constitutional, not local, or has 
originated spontaneously, I consider the operation to be in- 
admissible, and that both general and local treatment con- 
stitute the proper means of cure. 

All the injuries I have noticed in these observations were 
treated consistently with these principles. In almost all, time 
has caused some, and, in many of them, so great an amelio- 
ration of the symptoms, that the complaint, although always 
a. permanent defect, will yet be bearable, and preferable 
to the loss of the limb. In two cases only, that I am ac- 
quainted with, would the patients prefer the loss of the limb 
to the present evil. I didnot recommend an operation in any 
of them, because I neither did, nor do believe, that the portion 
‘of nerve removed would, in man, be regenerated in an effective 
manner. If, however, the pain had become unbearable, and 
affecting the general health, I should not have hesitated to do | 
it in preference to amputating the limb, except in the lower ex- 
tremity. Mr. Earle, in the seventh volume of the Medical 
and Chirurgical Transactions, page 180, states the history of 
a successful case of removal of a portion of the ulnar nerve; 
_ to which I beg to refer, as containing many interesting facts. 
_. The best means of mitigating the pain, independently of 
the application of heat and cold, which the patients soon choose 
for themselves, is by stimulants, to the whole of the extre- 
mity, followed up by the application of a narcotic. I usu- 
ally direct the part to be rubbed with the tinctura lytte, 
the oleum terebinthine, the liquor ammoniz, &c. in the form 
of an embrocation, and of such’ strength as will cause on 
trial a good deal of irritation of the skin, short however of 
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producing any serious eruption, which, in cases of injury, I 
_ have not found beneficial, although I believe it to be so in 
cases of spontaneous disease. After the friction has been con- 
tinued for a quarter or half an hour, the same part should be 
rubbed with an ointment, composed of hog’s lard and as much 
opium as it will conveniently bear, or the tinct. opii may be 


applied to the part on: cloths frequently changed, or the 


extracts of belladonna, opium, or hyoscyamus smeared upon 
it; all of which seem to be very efficacious in allaying pain 
and procuring rest. The limb must’ be carefully protected 
from any great changes of temperature. 

After the patient has recovered in a considerable degree, 
he will frequently experience a recurrence of the spasms, with 
apparently increased violence, which I have found to be 


generally caused by some personal imprudence, or sudden 


exposure to cold. Cupping on the loins and nape of the 
neck, according tothe part affected, I have found exceed- 
ingly serviceable: in some of these cases acting like a charm, 
and with the aid of a purgative removing the additional 
‘inconvenience which had supervened. An officer received 
a shot through the knee-joint at the battle of Waterloo, and 
escaped without the loss of the limb; but suffers from 
great lameness, pain in the part, spasms in the thigh, and a 
want of sensation in certain places, indicating, also, the lesion 
of some nervous filaments. He applied to me a short time since 
in consequence of the nervous affection of the limb not only 
becoming more painful, but apparently inducing the same 
kind of uneasiness in the other thigh, in places corresponding 
to those of the affected side. I directed him to be cupped on 
the loins to the amount of sixteen ounces, to be purged 


smartly, put into the warm bath, and an opiate given at ! 


night. The next day he was perfectly well. 

In addition to the practical conclusion to be deduced from 
these observations, there are, I apprehend, some points of 
importance with reference to the temperature of animals, or 
the evolution of caloric, which deserve attention, and which 


Se ee ee ee a 
ee, eee a ee ee Se ee 


= 


el eee he ie ek eee ee i lh ed ee atti 


a a ee 


= _— > 


LESION OF THE LARGER NERVES. _189 


do not appear to me to be easily reconciled, on the principles ° 
or hypotheses which are at present received on the subject, 
according to the, experiments of Mr. Brodie*, Sir E. Home+, 
and Dr. Wilson Philipt. All these gentlemen have been 
induced to believe that the evolution of caloric, or the tempe- 
rature of warm-blooded animals, is greatly under the influ- 
ence of the nervous system. Dr. Wilson Philip is, how- 
ever, the most precise, and has reduced his opinions into the 
shape of a theory, which may be explained in the following 
manner. Vide pages 250 et seq. of his work, to which I beg 
leave to refer. 

1. That the power both of the heart and ue of circu- 
lation is independent of the brain and spinal marrow. 

2. That the nervous influence is, however, capable. of 
acting both as a stimulus and a sedative to the heart and 
vessels of circulation. 

3. That the vessels of secretion only convey the fluid 
to be operated upon by the nervous influence, and that, 
like the vessels of circulation, they are independent of, but 
influenced by, the nervous system. | 

By which I understand that the vessels of a diab only 
_convey the blood to be operated upon by the nervous in- 
fluence, without themselves possessing any power of sepa- 
rating or recombining the constituent parts of that fluid. 

4. That the function of secretion is, destroyed by dividing 
the nerves of the secreting organs, and that >it may be re- 
stored after it is thus destroyed by the galvanic influence. 

5. The nerves to which Dr. Wilson Philip alludes are 
not the nerves of voluntary motion; but of the ganglian 
system, formed by the union of the par vagum, and the great 


* Mr. Brodie, Phil. Trans. 1811, 1812. 

+ Sir E. Home, Phil. Trans. 1811, 1814. . 

¢ Dr. Wilson Philip’s Experimental Inquiry into the Laws of the 
vital Functions, 2d edit. 1818, and his additional observations in the 
fifteenth and seventeenth numbers of the Journal of Science and the 
Arts. 
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intercostal, or sympathetic, which, as Ribes has shown, sends | 
branches along with the great arterial trunks to the extreme 
parts, and as Dr. W. Philip supposes, pervading and making 
a constituent part of every portion of the body. 

According to this opinion or hypothesis, an arm, in a 
paralytic state, is only deprived of the power of sensation 
and motion, in consequence of the nerves of volition being 
affected, whilst the circulation goes on in consequence of the 
independent power of the heart and vessels; secretion and 
the evolution of caloric being effected through the medium 
of the nerves of the ganglian system. This opinion seems to 
receive some support from the experiments of Mr. Earle, 


related in the seventh volume of the Medical and Chirurgical 


Transactions, in ‘which, on the application of electricity, the 
temperature rose six degrees, and the parts in some degree 
obtained a temporary recovery of their sensibility. A pa- 
ralytic limb, although generally colder than its. corresponding © 
sound extremity, is not always so, showing that the nervous 
influence, causing secretion, may be occasionally increased or 
diminished, that is, that the ganglian system may or may 
not be affected, by the same internal causes which produce 


disease in the nerves of volition. 


This question is brought within a much narrower compass, 
if a limb, deprived of sensation and motion from the division — 
of the nerves of volition, be substituted for a limb paralytic 
from internal causes; if we take, for example, th first case 
I have mentioned, that of the officer who was wounded at 
Salamanca, and whose arm is still paralytic, although thirteen 
years have elapsed. In this case the nerves of volition were 
certainly, I conceive, divided, and no influence whatever 
could be communicated to the hand, but through the medium 
of the ganglian system, which remained unimpaired ; yet the 
evolution of caloric neither did, nor does, go on as.it ought 
to do, proving, in my opinion, that the influence of this sys- 
tem is not alone sufficient for the perfect production of 
caloric. 
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In a éase where the muscular or spinal nerve, and per- 
haps. the external cutaneous nerve, appear to be the only 
ones injured, the general temperature of the whole limb is 
not affected; but only of the part to which these nerves are 
distributed. Now, if it be said that the shock arising 
from the injury (which is not. perceptible to the patient) be 
the cause of this, it ought to have as much effect on the 


whole ganglian system of the limb as it has on the part to 


which the nerve is distributed; and as it certainly has not, 
I conceive I am justified in concluding, that the nerve of 


volition has something to do with the evolution of caloric, or, 


to speak more clearly, of that power inherent in the body, 
‘by which it is capable of resisting the application of heat 
and cold: a power which is always deficient in the ‘part 
supplied, when the nerve of volition is injured... The ex- 
periments of Sir E. Home are not conclusive on this point, 
because it was the par vagum and sympathetic he divided, 
nerves which, according to Dr. W. Philip, form the ganglian 
system. 

The nerves of volition seem also to have some influence on 
the vessels, or texture, of a part when in a state of inflam- 


mation, inasmuch .as this process is generally defective in 


a paralytic limb, although, upon the whole, it shows the in- 
fluence of the ganglian system in a more perfect manner 
than in the evolution of the animal temperature. The in- 
fluence of the nerves of volition is also shown by the fact, 
that when a paroxysm of pain comes on in the part to 
which a nerve of that description is distributed, there is 
also a greater flow of blood to it. The experiments of 
Sir E. Home are here again not directly applicable, being on 
nerves of the ganglian system; neither do I agree with him 
entirely in his inference, on the influence of the nerves on the 


arteries, ‘‘ that the ready supply of blood to a limb by the 


small anatomosing branches, when the principal arterial 
trunk is obliterated, depends upon the same cause ;” for, 
if it did, there would be the same facility given for carrying 
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on, or re-establishing, the circulation in a case of divided 
artery as after an operation for aneurism, which is certainly 
not the fact. 

If we suppose, according to Dr. Wilson Philip, that 
the evolution of caloric in the animal body depends on the | 
ganglian system, would not some of the foregoing facts lead 
us to suppose, that part of the nerves of this system pass en- 
closed in the same investing membrane with the nerves of 
sensation and voluntary motion, and consequently suffer when 
those nerves are injured? This opinion, if it be admitted, can- 
not be regarded as at all interfering with the well-known fact, 
that the ganglian nerves do also accompany the great vessels. 

Dr. W. Philip having read over the different cases alluded 
to, has been so good as to favour me with the following 
explanation, which he considers may, in some degree, clear 
up a considerable part of the difficulty, and which I therefore 
have great pleasure in transcribing. 

“The reader will perceive, in perusing the account of the 
above cases, that the evolution of caloric was more affected by 
the injury done fo the nerves, than the other ganglian func- 
tions were, although it was evident that all of them suffered. 
This is readily accounted for. by a variety of observations, 
which prove, that slighter injuries of the ganglian system 
affect the evolution of caloric than its other functions. Thus 
many causes of irritation in the stomach and bowels greatly 
lessen the temperature of the extremities, and sometimes of 
the whole surface, even producing fits of shivering, which 
little influence the healing of wounds and other functions, for 
which the powers of this system are necessary. When, how- 
ever, the irritation is long continued, we find it affecting all 
the functions of the ganglian system. Thus itis, that the 
healing of wounds and the state of other local diseases are so 
much affected by that of the secretions in the prime: vie.” 

Thus far the first edition; since that was published, the 
discovery of the double origin of the fifth pair and of the 
thirty-one pairs of spinal nerves, by Mr. C. Bell, the anterior 
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root of each giving motion, the posterior one sensation to the 
part supplied by it, has caused our ideas on the subject of 
motion and sensation to be much more precise. It has not, 
however, been rendered subservient to the elucidation of any 
of the facts connected with the evolution of caloric in the 
animal body, although I believe it will materially assist in 
doing so; and I have been led to this supposition from the 
consideration of the following very curious case. 

‘* A gentleman received a cut on the left side (but on the 
back part) of his head, which went through his skull, so as to 


‘leave the brain visible; and though the wound was nearly 


healed up in half a year, splinters of bone continued to come 
from it for nearly a twelvemonth. 

At the same time with this cut he received another blow on 
the right side-of the head, which laid the skull bare, but did 
not fracture it. After a temporary paralysis of all the limbs 
on the right_side, the final result of these hurts was a loss of 
power and a disordered sensation in the second, third, and 
little finger of the right hand; and this affection has remained 
unaltered for thirteen years, except that it is sometimes 
aggrayated by cold weather or by mental anxiety. 

Seven years after this injury he fell from his horse, and 
again received violent contusions on his head at the back, and 
on the right side. The effects of concussion were strong, but 
there appeared no fracture. This brought on shortly after the 
usual effects of vomiting and stupor; but having under proper 
treatment in three weeks recovered from the illness consequent 
upon the bruises, he now found that he had suffered from this 
accident in a very peculiar way: the left half of his whole 
person was deprived of the power of resisting cold; and 
although he possessed the capability of motion as well as ever, 


. there were considerable defects ef sensation in various parts 


of that side. The symptoms are as follows. | 
There is a slight degree of numbness in the whole of the 
skin on that side, rendering inaccurate the perception of any 


object touched by the fingers, and also giving a degree of 
) 
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insensibility to any external application; so that pungent 
liquids applied over slight cuts or scratches produce no pain, 
as they do on the healthy side, and even when a strong broad 
blister, placed on the back of the head, was kept open many 
days by repeated applications of cantharides, though under 
the half of its diameter on the right side of the exact middle 
of the head the pain excited was constant and severe, no 
perception of it was felt under the remaining half of the blister 
on the left. (This treatment was resorted to in hopes of re- 
lieving the symptoms of oppression by procuring a violent 
discharge.) - In the mouth there was also a comparative 
insensibility on the left side to water or any other liquid so 
hot as to be painful to the right; and when the gums were 
under a violent ulceration, from a strong course of mercury, 
and on the right side felt a constant burning pain, those on 
the left were easy, unless chafed by any hard substance put 
into the mouth. 

. The sense of taste, though not totally destroyed, became 
also extremely imperfect on that side. 

The sight or hearing were not materially affected. 

The sense of smelling was totally destroyed in the right 
nostril, but remained perfect in the left, excepting to some 
particular odours. 

The right side of the body is as perfect in resistance to cold 
as ever it was, and becomes, as in healthy persons in general, 
soon enured by custom to any change of climate, thus never 
requiring any change of clothing more than is commonly worn 
in this country. But the sensibility to cold on the left side is 
extreme and unalterable, and seems graduated with a painful 
correctness. In a still atmosphere abroad; or within doors at 
68° of Fahrenheit’s thermometer, that left side requires four 
coatings of stout flannel, when the right requires nothing but 
a light kerseymere coat and a dimity waistcoat. But at every 
21° further depression of the thermometer the left side re- 
quires an additional covering of broad cloth or stout flannel — 
to prevent a painful sense of cold. So that with the thermo- 
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meter down to frost, the weight of clothing necessary to 
preserve any sense of warmth becomes extremely burthen- 
some. And this answers that purpose only in s¢id/ air, because 
when exposed to a breeze, or moving against the air in quick 
riding or walking, it requires one, or sometimes two oilskin 
coverings, besides all these woollen wrappings, to prevent a 
sensation of piercing cold driving through the whole frame. 

If these affections of cold are allowed to remain unreme- 
died for any length of time, they produce great illness and 
extreme depression of spirits, and a weakening of mental 
energy. With this there are some varying partial affections ; 
as a constant sense of numbness in the left foot and knee 
. (besides the insensibility before alluded to as generated in the 
skin of the left side), The back of the left hand is one of 
the parts most intensely sensible of cold; but the fingers and 
thumb are but slightly so; though they will not endure the 
touch of cold water, and have sometimes been as bad as the 
back of the hand for a short period, at those times when the 
whole paralysis has seemed aggravated under those illnesses 
above mentioned as being caused by any continued severe 
suffering of the sense of cold; but these fingers have reco- 
vered their usual tone of feeling when that illness passed off: 
not so the hand. Sate 

Much illness, with a painful sense of oppression om the 
brain, is caused by even a very moderate continuance of 
reading or writing, by attentive study or earnest discourse, or 
in fact by any rapid or continued exertion of the mental 
powers : and the whole effect of the paralysis is always thereby 
considerably increased, and a great irritability is left upon 
the nerves. 

After a violent course of mercury, intended (though un- 
successfully) to relieve the brain from oppression, and several 
years trial of low diet, very moderate use of liquids, and 
continued mild purgative medicine, under which the general 
health of the patient was kept much depressed, without any 


relief whatever from the sufferings described, it was disco- 
o 2 
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vered, that a generous diet, with a moderate use of wine, 
not only lessened the extreme sensibility to cold, but even 
dispelled the headaches and oppressive sensations frequently 
felt in the head under the low diet and ‘purgative system; 
and, singular as it may appear, bleeding, either with the. 
lancet. or cupping, has never appeared to relieve the paraly- 
sis, except in the earliest stage of the affection, when there 
was still some feverish action remaining from the violent 
bruises on the integuments of the head. Moderate horse 
exercise is found beneficial, as, like the generous diet (though 
in no wise lessening the paralysis), by improving general 
health and vigour, it gives a greater power to resist its op- 
pressive effects. The warm bath has been tried, but with 
extreme distressing effect. The shower bath also, first tepid 
and then cool; this refreshed and invigorated the right side, 
but increased the paralysis in the left. Friction has been 
diligently used, first for many weeks with the pungent liquids, 
and afterwards simply, at various periods, bat it increases the 
illness; as has done also sponging the skin with vinegar and 
water. 

Every violent stimulus or quick incitement decidedly in- 
creases the affection. 3 

These symptoms remain the same now, six years since the 
last accident. 

With all this extreme sensibility to cold, the warmth of the © 
left side to the touch seems to be equal to that of the right 
side, the thermometer standing at the same degree of tem- 
perature, rising from 76 to 81 when applied for half a minute. 
_ Qn brisk exercise in warm weather, the perspiration is more 
profuse than on the right side, even when there is not clothing 
enough to prevent a sharp sensation of cold. There appears 
to exist, as it were, a thin icy membrane coating the bones ;. 
there is not any shrinking of the parts or withering of the 
skin, although after exposure to a cool breeze, when inade- 
quately clothed, a distressing sensation comes on, as though 
by some astringent process, the whole flesh, skin, and muscles 


“LESION OF THE LARGER NERVES. 197 


were all shrunk and withered up tight upon the bones, giving 
the sensation as if the half of the body was stiffly cased up in 

a hard dry parchment. The strength of the limbs was not 

much affected, after the first injury, or fall; but about half a 

year after a second attack of paralysis took place, apparently 

from a long, fatiguing mental exertion, since which the power 

of the affected side is diminished one half; and little use is 

made of that which remains, as any quick or vigorous action, 

although in no wise distressing to the limb, painfully strains 

the brain, as does most distressingly the action of bending the 

neck to look down upon any object. It was also from this 

secondary shock that the chest was so affected as to be liable 

to acute spasms from breathing cold air, or from humid 

respiration, as in talking quick or earnestly. In regard to 

the sense of smelling it should be observed, that possibly the 

defect in the right nostril may have been caused by the cut on 

the left side of the head, as until two years since, when you 

drew my attention to the subject, it had never occurred to 

me to try the nostrils separately; but it must be observed, 

that decidedly since the last accident to the right side of the 

head, there has been a curiously partial defect in the sense of 
smelling in the left nostril — the fragrance of many delicate 

flowers, as a primrose or cowslip, is. as evident as. ever, 

whilst that of the most powerful violet, or of some species of 
roses, is totally imperceptible, although the harsh smell of 
the bruised stalk strikes the. sense strongly. This defect is 

unvarying.. 

The freezing sensation of cold increases rapidly and in- 
tensely on remaining in a quiescent state, so as to require, if 
I sit long still, a frequent augmentation of clothing, in a ratio 
rapidly increasing till the chill is so severe that no accumula- 
tion. of clothes whatever will afford relief; for I then feel’ as 
if I were uselessly wrapping additional folds around a_cylin- 
der of ice covering the bones: the skin, however, is as warm 
apparently as on the opposite side. My only remedy at these 
times, if I wish to resume any sedentary occupation, is to 
start up and walk briskly, whereby I soon acquire warmth 


198 ON GUN-SHOT WOUNDS. 


enough to be able to dispense with a part of my extra 
clothing; and then I return to my books or letters, and 
begin the same troublesome process all over again, for the 
warmth excited by the exercise soon passes away. ‘This 
strange sense of cold, so severe in a mere quiescent state,’ is 
greatly aggravated by earnest attention, such as listening to 
a sermon, to any long narration, or the attentive perusal of 
any interesting book. I must also notice the intense pain 
caused in my brain by being kept in suspense, as by listening 
to a person who stammers, or who is guessing the words of a 
letter he cannot make out.” 

In all cases of serious injury, or of the division of a nerve, 
there are, as consequences, loss of power and of motion, 
defective sensation to a greater or less extent; and the inca- 
pability of resisting either heat or cold, becomes apparent on 
a very moderate exposure to either. The loss of this capa- 
bility has always appeared to me the most curious and inex- 
plicable circumstance of the whole, whilst it has never been 
fairly accounted for by any of the hypotheses which have been 
brought forward on the subject. The idea, that it is referrible 
to the ganglian system, does not seem to be well founded ; 
and if I might hazard a conjecture, I would say it was de- 
pendent on a power residing in the brain, above the origin of the 
fifth pair of nerves, and that a portion of nervous matter from 
this part was transmitted with every nerve of sensation, but 
not of motion. I cannot imagine an experiment to establish 
the fact, but I throw out the hint, that future experimenters 
may bear it in their recollection. 

I believe the common temperature of the body to be main- 
tained by the circulation of the blood; the evolution of latent 
heat to be dependent on the agency of this nervous matter. 

M. Descot has lately published a work on this subject, con- 
taining the remarks and opinions of many of the principal 
surgeons of Paris. Whilst these confirm the- observations 
which have been made on the injuries of nerves and their 
general consequences, they do not elucidate the doubtful point 
of the evolution of animal heat. 
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3. ON INJURIES OF THE EXTREMITIES 
Requiring the Operation of Amputation. 


AMPUTATION, or the removal of a part or the whole of a 
_member or extremity of the human body, is considered as the - 
last resource in surgery, by which an evil can be remedied that 
is incurable by other means. This attempt to remove the dis- 
ease by cutting off the affected part, has been known since the 
earliest ages of surgery; and the operation was formerly re- 
garded with the greatest horror, as not only depriving the 
unfortunate sufferer of a limb, but most frequently of his life, 
in consequence of the length of time, and the almost insur- 
mountable difficulties attending the cure. The operation was 
therefore seldom resorted to, was generally unsuccessful, and 
the patient was allowed to sink under his disease, from the 
very doubtful nature of the remedy proposed for his relief. 

The general failure of the operation even within the last 
century, induced some surgeons to consider it unworthy the 
practice of surgery; and the general ill success attending it, 
from the inattention paid to the time of performing it, and the 
mode in which it was accomplished, induced others to deprecate 
its performance in almost every instance; and to trust to the 
powers of nature aided by art for the perfecting of a cure, 
even where the powers of both were obviously unequal to the 
task ; founding their opinion on the general ill success of the 
operation when performed, and on the shock humanity receives 
from so dreadful an operation; but principally on the little 
good derived from-the use of a remedy, whose success was 
worse than doubtful. 

The improvements generally introduced into surgery have 
made amputation less formidable, and its success more certain ; 
and the nature of the instruments used in modern warfare has 
caused it to become the most frequent operation of importer 
resulting from gun-shot wounds. 

Although military surgeons have agreed in general, as to 
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the necessity of the operation in particular cases, yet they 
have disagreed very much, as to the precise time when it should 
be performed; some recommending it to be done as soon as 
possible after the receipt of the injury, others again deferring 
it until after a period of from three to six weeks, when the 
first inflammatory symptoms shall have abated, suppuration 
be duly established, the patient's constitution accustomed to 
disease, and, as they suppose, in a better state for undergoing ) 
an operation. This difference of opinion exists in some places 
at present, and both sides of the question have oeen supported — 
by the highest authorities in the profession. 

In England, Wiseman*, Surgeon to King Charles the 
Second, who had served during the war of the rebellion in the 
army, and also in the navy against the French, has the fol- 
lowing passage in the fifth edition of his Work published in 
the year 1719: ‘ In heat of fight, whether it be at sea or 
land, the chirurgeon ought to consider at the first dressing, 
what possibility there is of preserving the wounded member: 
aud accordingly, if there be no hopes of saving it, to make his 
amputation at that instant whilst the patient is free of fever, 
&e.” At page 175, he says, speaking of the operation being 
necessary, “‘ and then it must be done in its proper time, that 
is to say, suddenly upon the receipt of the wound, before the 
patient’s spirits be over-heated either with pain, fever, &c. 
Of the necessity of doing it speedily, I shall here give you 
one remarkable instance. A Scottish soldier was brought to 
me, out of the field of battle of Worcester, shot with a mus- 
ket-bullet into the elbow-joint, which fractured not only the 
ends of the radius and ulna, but likewise that of the adjuto- 
rium ; upon sight whereof, I called Will Clarke (now a chi- 
rurgeon at Bridgenorth) and other my servants (assistants) 
about me, to cut off the arm: and the while I endeavoured 
to encourage the soldier to endure it, in answer thereto he only 
cried, ‘Give me drink, and I will die; they did give him 
drink, and he made good his promise, and died soon after, 
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yet had no other wound than that. By which may be per- 
ceived the danger in delaying this work to the next day, when 
the foresaid accidents have kept them watching all night and 
totally debilitated their spirits, which happens not if it be 
done in heat of fight ; therefore, while they are surprised, and 
‘as it were amazed with the accident, the limb is taken off much 
easier: and if it be the arm, some of them will scarce be kept 
in the hold while the ship is close engaged in fight.. In the 
heat of fight I cut off a man’s arm, and after he was laid 
down, the fight growing hotter, he ran up and helped to tra- 
verse a gun. Anda Walloon earnestly begged me to cut off 
his shattered leg. Also others have begged me to dismember 
their shattered limbs at such a time, when the next day they 
have professed rather to die. But amongst us abroad in that 
service, it was counted a great shame to the chirurgeon, if 
that operation was left to be done the next day, when the symp- 
toms were upon the patient, and he spent with watchings.” 

Le Dran, consulting surgeon to the French army, and a 
man of considerable experience in military surgery, in his 
work on gun-shot wounds, published about the year 1740, is 
decidedly of the same opinion. His ninth aphorism expressly 
states, ‘‘ that when the amputation of a limb is indispensably 
necessary in the case of a gun-shot wound, it ought to be done 
without delay ;’ and at p. 209, of his second edition, he says, 
in speaking of wounds of joints, ‘‘ that if there is a sure | 
means of preventing the inflammatory symptoms, or bad con- 
sequences resulting from them, it is that of quickly removing 
the limb.” 

Ranby, surgeon to King George the Second in his cam- 
paigns in Flanders, confirmed the opinion and practice of Wise- 
man; and stated in fact the soundest principles in military str- 
gery on the subject of amputation, although in a casual man- 
ner, in a small treatise on gun-shot wounds published in 1760, 
the object of which appears principally to be the recommenda- 
tion of bleeding and bark. He says, p. 29, ‘‘ If a wound be 
of such a desperate nature as to require amputation (which is 
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always the case when it happens in any principal joint), it would 
certainly be of consequence could the operation be performed 
on the spot, even on the field of battle: lest by deferring it 
an inflammation may come on, which one may very reasonably 
expect should obstruct a work, that ought rarely to be entered 
upon during the continuance of so calamitous a circumstance. 
The neglecting this critical juncture of taking off a limb, fre- 
quently reduces the patient to so low a state, and subjects the 
blood and juices to such an alteration, as must unavoidably 
render the subsequent operation, if not entirely unsuccessful, 
at least exceedingly dubious. And in wounds, even where no 
amputation is required, ’tis equally advisable not to defer the 
care necessary to be taken of them ; lest by the parts being ex- 
posed to the air there might arise a series of very dangerous 
symptoms.” At p. 84, he says, ‘‘ A General of the Hano- 
verian forces, an officer of established merit of about seventy 
years of age, had his ancle, with the neighbouring parts, all 
terribly. shattered by a cannon-bullet, and lay under the ma- 
nagement of his own surgeon. My assistance was applied for 
the third’evening after the accident. On examining the wound, 
J judged it a case that plainly required an immediate amputa- 
tion. Accordingly, at the solicitations of the gentleman who 
attended him, I instantly cut off the leg: that night he rested 
tolerably well; and on the next dressing every thing seemed 
to carry so good a face, that I began now, notwithstanding 
his advanced age, and the circumstances of the operation not 
being” performed sooner, to indulge some hopes of a favour- 
able issue in the affair.” The case terminated unfavourably ; 
but Ranby, in the first of these extracts, expressly declares, 
that ‘‘ it would be of consequence if the operation could be 
performed on the spot ;” and in the second he states “ the cir- 
cumstance of the operation not having been performed until 
the evening of the third day, as a disadvantage.” 

This great distinction of the British surgeons as to time, 
was unknown, or little attended to, by many surgeons abroad; 
for Bilguer, the Surgeon-general to the Prussian army, in a 
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treatise published in the year 1762, against amputation in 
general, appears not only ignorant of it, but relates the case 
of Count Meerfeldt’s suffermg amputation on the field of 
battle as something extraordinary: a proof that he was not 
an impartial judge, in declaiming in the manner he has done 
against amputation, as an operation that could seldom succeed, 
when in fact he had never given it a fair trial. He carries his 
opinion so far, as to deny even the necessity of amputation 
where the limb has been torn off by a cannon-shot, and the 
parts hanging contused and lacerated about a shattered bone ; 
showing, that the prejudice he had entertained against ampu- 
tation had prevented his acquiring any practical knowledge on 
the subject ; for, ,if human nature was the same sixty years 
ago as it is now, he must have found on trial, that a clean 
wound was much less likely to cause the death of the patient, 
than the dead parts, and shattered end of the bone: the sepa- 
ration of which must be a work of much time, accompanied by 
considerable pain, and attended by all the ill consequences 
that in those days followed amputation. At p. 40, Sect. xx. 
he clearly proves he did not know the point of practice esta- 
blished by Wiseman, as he says, ‘‘ Those who follow this me- 
thod, amputate within a few days of the accident, while the 
patient is vigorous, and without waiting for the event of any 
other kind of treatment: for, if the patient be weak, old, or 
very ill, even with the consequences of the.wound, they do 
not venture upon the operation.” 

This was not however the practice of the English sur- 
geons, Wiseman and Ranby, or of Le Dran, who expressly 
declare, the operation should be performed on the first day, 
and not within afew days of the accident; and this, with other 
statements, induces me to believe, that he had never fairly tried 
the practice, and was therefore unqualified to decide against 
its efficacy. 

In consequence of this opinion, he suffered no amputations 
to be performed in the Prussian army, and gives the following 
statement of his success: ‘‘ I had at one time during the war 
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in a military hospital 6618 wounded patients, who were all 
treated according to my direction, and part of whom I attended 
myself. Of these, 5557 were perfectly cured; 195 were able 
to do duty in person, or to work at any trade; 213 remained in- 
capable of any labour civil or military ; and 653 died. The 
195 and 213 invalids were of the number of those who had 
their bones broken and shattered, of those, in a word, whose 
wounds were called complicated and dangerous. At page 6l, 
he supposes, ‘‘ of the 653 that died, 408 only died from shat- 
tered bones, the remainder of fevers, fluxes, and other in- 
juries.” He then says, ‘‘ This number 408, is equal to that 
of those who were cured without amputation, although their — 
wounds had been of the same kind. If, after making these 
calculations, we compare them with the prodigious number of 
wounded men, who at the beginning of the war had their 
limbs taken off on account of dangerous wounds, of whom 
scarce one or two escaped with their lives, we may very safely 
conclude, that much the greater part of these 408 men, cured 
and sent to the invalids, would have died if amputation had 
been performed upon them, and this shocking artificial wound 
added to what they had already received. It would be trifling 
to pretend that amputation would have saved a great many of 
those who died, had it been timeously and properly performed.” 

These statements of Bilguer have been frequently noticed, 
as much applauded, and in some countries held up as doctrines 
to be followed. Those who write from theory alone see not 
the errors he made in his calculations. The loss in numbers 
appears small ; but Bilguer states, it is from men actually in 
hospital, and acknowledges, that many whose thighs were torn 
off, &c. on the field of battle, died without any assistance. 
Military surgeons also know, that the loss of men is princi- 
pally on the first four or five days prior to their being brought 
into hospital. His soldiers, then, who died in this period, are 
not included in his calculation, which, therefore, gives no just 
idea of the loss of the Prussian army, except in cases of broken 
limbs, and not even of them; for he excludes, as dead, those 
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cases of broken limbs which were lost on the field of battle for 
want of surgical aid. And in reference to modern surgery, 
what would have been the result of the 408 cases deceased, 
which he presumes would have been amputated without his 
interference ? 300 would have lived, and been able to work at 
any trade; of his 213 incapable of any labour civil or military, 
150 at least would have been capable of earning their subsist- 
ence in health and comfort, instead of dragging on a miser- 
able existence. | 

Bilguer, therefore, on this subject, ought never to be 
quoted as any authority for modern times; and I am satisfied 
he was not even good authority for 1762; for there.is no rea- 
son to think that he would have met with different results, than 
Wiseman, Ranby, or Le Dran, if he had followed the same 
mode of practice. 

The French Academy of Surgery, zealous in every branch 
of surgical science, bestowed considerable attention on the 
treatment of gun-shot wounds ; and endeavoured to decide 
the point of the proper time for operating, by making it the 
subject of their prize question for the year 1756. Of the 
memoirs transmitted to the society, two only were considered 
to contain the information demanded ; those of M. Faure*, a 
military surgeon, and of M. Le Comte, a surgeon in practice 
at Arcueil, both determining in favour of delaying the opera- 
tion in all cases in which it was practicable to do so, although 
it should be indispensably necessary from the first. The 
academy decided in favour of M. Faure, not because his me- 
moir was the best, but because it was supported by experience, 
whilst M. Le Comte’s was entirely theoretical. The academy, 
in coming to this decision, appeared to adopt the only fair mode 
of judging the question; and there can be no doubt, that the » 
memoir of Faure, thus sanctioned, not only had great weight 
at the time, but that it also biassed the minds of many subse- 
quent surgeons. The members of the academy who thus de- 


* See Prix de 1’Académie de Chirurgie, tom. viii, duodecimo, Paris. 
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cided. in favour of Faure, were not however unprejudiced 
judges; many of them were teachers, and nearly all of them 
believers in doctrines, according to which it was impossible 
immediate amputation, or that performed shortly after the in- 
jary, could succeed ; and when they found Faure relating ten 
cases of delayed amputation, all successful, which were expressly 
reserved for the experiment after the battle of Fontcnoi, in 
1745, whilst the advocates for the opposite practice could only 
produce four out of nine, they considered the matter as being 
beyond dispute. 

M. Faure acknowledges what his successors in opinion 
have oveyslooked; that many wounds, requiring amputation, 
would destroy the patient before the proper. pericd of per- 
forming it; but he passes over this objection (which in modern 
surgery is most important) by stating, that these persons must 
die, whether they were amputated or not ; and concludes, they 
would only die the sooner for the operation. He allows, 
however, six kinds of wounds, and Le Comte seven, requiring 
amputation without delay. In these cases, which are of the 
worst kind of gun-shot wounds, they also acknowledge, that 
the danger of amputation is not equal to that which is likely 
to ensue, if the shattered limb be retained. 

M. Boucher, having had Faure’s observations communi- 
cated to him by the academy, replied to them in a very ex-. 
cellent memoir*, that well deserves the attention of the mili- 
tary surgeon, and points out, very distinctly, three proper 
periods for amputation. 

First, The period between the receipt of the injury and 
the appearance of the inflammatory symptoms. For the usual 
consequences of gun-shot wounds, tension, swelling, throbbing, 
acute pain, fever, &c., do not take place at first, but follow, 
sooner or later, according to the extent and complication of the 
wound, and the nature of the constitution of the patient. 

Second, When the inflammatory symptoms have com- 


* Mémoires de 1’Académie de Chirurgie, seconde partie, tome vi, 
duodecimo, Paris, 1753. 
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menced, and are more or less capable of disturbing the animal 
economy.. 

Third, When the violence of the inflammatory symptoms 
and symptomatic fever have abated ; the period pointed out by 
Faure as advantageous for amputation. 

In inquiring into the success attendant on amputations per- 
formed at these periods, he proves very correctly, that many, 
limbs must be amputated on the field of battle to give the 
sufferer a chance of life; and that these operations were not 
always followed by the bad consequences usually attributed to 
them. He therefore considers Faure to have drawn his con- 
clusions from the bad success, which he also acknowledges: to 
attend amputation performed at the second period, and which 
he thinks Faure did not duly discriminate. In allowing him 
due credit for the success of his ten operations performed at 
the third period, he satisfactorily proves from his own experi- 
ence, as well as that of others, and especially of M. Vander- 
gracht, who had charge ofa part of the wounded after the same 
battle of Fontenoi; that many must die in waiting for this 
third and favourable period, who would have had a fair chance 
of recovery, if amputation had been performed in the first. 
He concludes his memoir by upholding the aphorism of Le 
Dran, ‘‘ that when amputation is necessary in a case of gun- 
shot wound, it should be done as soon as possible after the re- 
ceipt of the injury as the state of the patient will permit;” a 
doctrine that militated too much against the received theory of 
the day, and which was therefore rejected, although supported 
by experience. , 

It is but justice to-the Germans to state, that Schmucker, 
who followed Bilguer, as Surgeon-general to the Prussian 
armies, published, in 1776, an essay on this subject, in which 
he opposed, in a very successful manner, the opinions of Bil- 
guer, and expressly declares himself an advocate for immediate 
operation, in all cases in which amputation trom the first ap- 
pears to be necessary; and insists, in a particular manner, on 
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the greatly increased danger which he had observed to arise 
from operations performed during the second period. | 

It would appear almost impossible that there should be ‘so 
much difference of opinion upon a subject that might, and 
could only be decided by actual experiment; it is a proof, 
however, of the readiness with which the mind may be biassed 
fn favour of any thing, that it may have presupposed from 
reading and reflection; and how readily observation and expe- 
rience are made subservient to our opinions. No one can sup- 
pose, that any of these authors wrote what he did not himself 
believe to be true; and if part of them and their advocates did 
adopt the sentiments of others, without much actual experi- 
ence of the subject upon which they treated ; still many of them 
must have had sufficient opportunites of ascertaining the 
fact, if they had attended properly to it. But prejudiced 
for the most part in favour of delayed amputation, from 
its coinciding with their opinions, they would not attend to 
those of its opposers; or, when they did give them a trial, it 
was not with due attention to their injunctions as to the pre- 
cise period of operating. The adversaries of delayed ampu- 


tation could not support their facts by the received hypotheses’ 


of the schools; and as the bare assertion of facts is even at this 
period insufficient to overturn a favourite opinion, it is not 
surprising that it should then have been disregarded. 

A great and important alteration in the method of treating 
‘amputations, was introduced to public notice in the year 
1782, by Mr. Alanson*, that of procuring union of the parts 
divided without waiting for suppuration, by bringing them into 
contact immediately after the operation; by which, and other 
improvements of that period, the mortality after amputation 
has been considerably diminished, when compared with the 
practice of the preceding forty years. It was reasonable to 
suppose these improvements would have had some effect on 
the operation, as required in military surgery ; and there can be 

* See Alanson on Amputation. 
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no doubt that the same good effects would have followed, 
if they had been duly practised, as at the present day. Au- 
thorities were however against the performance of the opera- 
tion, except at.a late pericd. . Whenit was performed earlier, 
the due time of doing it was not sufficiently attended to, many 
of course died who bad submitted to it, and when a soldier 
did survive, it was considered more as a piece of good fortune 
than of good practice. Military surgeons neglected, or did 
not make themselves acquainted with the opinions of each other, 
and feared to deviate from the road marked out for them by 
their teachers. ; ; 

In the year 1792, the Baron Percy, late Inspector-general 
of the hospitals of the French army, published his Manuel de 
Chirurgien d’Armée, a book fer manv years received, and 
which indeed is still received, as a standard work in France. 
After relating several cases of severe gunshot wounds, and 
giving directions for their treatment, he says, at page 168, 
‘« But I stop here, to avoid entering into discussions foreign to . 
my subject, and particularly to avoid that of the necessity of 
immediate or delayed amputation, in cases of wounds of the 
joints, which has so long occapied the attention, and divided 
the opinions of: practitioners.” 

In his second part he gives the opinions of La Martiniére, 
Morand, Louis, Andouillé, Sabatier, and Dessault, as well 
as his own, in an uninterrupted discourse, the tendency of 
which is against amputation on the field of battle, where it 
‘can be avoided ; giving the preference to the delayed operation, 
even in such cases as clearly require amputation at first. He 
declares however that there are cases demanding amputation on 
the field ; and in his extemporaneous answers toa series of ques- 
tions proposed by the Commission of Health in 1794, he in- 
dicates several, and recommends that the operation should be 
* done immediately ; but so far from being understood to recom- 
mend that it should be performed in every case where it is re- 
quisite, yet in which it is possible to temporize. or delay, he 
has left the impression.on the minds of the French surgeons 
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that it ought to be delayed ; and I have accordingly been re- 
ferred to his work, by a French surgeon in chief of an army, 
as containing opinions worthy of consideration, in opposition 
to those of the Baron Larrey, on the advantages of imme- 
diate amputation ; a fact which is conclusive as to the opinion 
entertained in France of the general tendency of M. Percy’s 
works on this subject. 

The year after, in 1793, although the work was not pub- 
lished until 1794, Mr. Hunter, Surgeon-general to the British 
army, indisputably the first surgeon of the age in which he 
lived, and whose great talents would have left nothing to be 
written on gun-shot wounds, if he had had the same opportu- 
nities of acquiring knowledge on this subject, as he had on 
others ; and who has erred on a point which could only be 
decided by personal experience, says*, page 561, ‘‘« Amputa- 
tion of an extremity is almost the only operation that can, and 
is performed, immediately on receiving the injury. 

‘‘As these injuries in the soldier are generally received 
at a distance from all care, excepting what may be called chi- 
rurgical; it is proper we should consider how far the one 
should be practised without the other. In general, surgeons 
have not endeavoured to delay it till the patient has been 
housed, and put in the way of a cure; and therefore, it 
has been a common practice to amputate on the field of battle : 
nothing can be more improper than this practice for the 
following reasons:— In such a situation it is almost im- 
possible for a surgeon, in many instances, to make himself 


sufficiently master of the case, so as to perform ‘so capital 


an operation with propriety ; and it admits of dispute, whe- 
ther at any time, and in any place, amputation should be 
performed before the first inflammation is over: when a case 
is so violent as not to admit of a cure in any situation, it is a 
chance if the patient will be able to bear the consequent in- 
flammation; therefore, in such a case, it might appear at 


* Hunter on the Blood, Inflammation, and Gunshot Wounds. 
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first sight, that the best practice would be to amputate at the 
very first; but if the patient is not. able to support the in- 
flammation arising from the accident, it is more than pro- 
bable he would not be able to support the amputation and its 
consequences. On the other hand, if the case is such as will 
admit of. being brought. through. the first inflammation, al- 
though not. curable, we should certainly allow of it; for we 
may be assured that the patient will be better able to bear the 
second. 

- © Tf the.chances are so even, where common circum- 
stances in life favour the amputation, how must it be where 
they do.not?'. How must it be with a man whose mind is in 


the height of agitation, .arising from fatigue, fear, distress, 


&e.? These circumstances must add greatly to the conse- 
quent mischief, and cast. the balance much in favour of for- 
bearance. 

‘Tf, it should be said, that, agreeably to my argument, 
the same circumstances of agitation will render the accident 
itself :more dangerous; I answer, that the amputation is a 
violence superadded to the injury, therefore heightens the 
danger, .and..when the injury alone proves fatal, it is by 
slower means. , | 

‘Tn the first.case, it is. only inflammation ; in the second, 
it is inflammation, loss of substance, and most probably loss 
of more blood, as it 1s to be supposed that a good deal has 
been .lost..from. the accident, not to mention the awkward 
manner in which it must. be done. 

. {£ The-only. thing that can be said in favour of. amputa- 
. tion onthe field of. battle is,.that the patient may be moved 
with more ease without a limb; than with a shattered one: 
however, experience is, the best guide; and I believe it is 
universally allowed, by those whom we are to esteem the best 
judges, those who have had opportunity of making compara- 
tive’ observations, with men. who. have been wounded in the 
same-battle; some where..amputation had been performed 


immediately, and others where. it had been left till all circum-. 


ae 
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stances favoured the operation; it has been found that few 
did well who had their limbs cut off on the field of battle; 
while a much greater proportion have done well, in similar 
cases, who were allowed to go on till the first inflammation 
was over, and underwent amputation afterwards. 

‘¢ There will be exceptions to the above observations, which 
must be in a great measure left to the discretion of the sur- 
geon ; but a few of these objections may be mentioned, so as 
to give a general idea of what is meant. | 

© First; it is of less consequence, whichsoever way it is 
treated, if the part to be amputated is an upper extremity ; 
but it may be observed, that there will be little occasion in 
general to amputate an- upper extremity upon the field, be- 
cause there will be less danger in moving such a patient, than 
if the injury had happened to the lower. © 

_ Secondly; if the parts are very much torn, so that 
the limb only hangs by a small comnection, then the circum- 
stance of the loss of so much substance to the constitution 
cannot be an objection, as it takes place from the accident ; 
and indeed every thing that can possibly attend an amputation; 
therefore, in many cases, it may be more convenient to re- 
move the whole. In many cases it may be necessary to per- 
form the operation to get at blood-vessels, which may be bleed- 
ing too freely; for the searching after them may do more mis- 
chief than the operation.” : 

M. Lombard, Professor in the Military Academy at 
Strasbourg, in his ‘‘ Clinique Chirurgicale des Plaies faites 
par Armes a Feu,” published in 1804, and written professedly. 
from experience, has endeavoured to support the arguments 
of the older French authors in favour of delayed amputation 
by advancing a number of reasons why immediate amputa- 
tion must necessarily be improper, according to the rules 
of surgery; but he brings few facts to support his opinion ; 
and it is easy to collect from his work, that he had not given 
amputation within the first twenty-four hours a fair trial in 
his own practice; but has drawn his conclusions from the 
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operations performed at, or sent into, the sedentary hospitals 
of Mayence, Landau, and Strasbourg ; and not from those 
performed by himself, in the hospitals accompanying the 
army.| The cases of ill success following immediate amputa- 
tion that he adduces, were not under his own care from 
the first, or performed by himself, but came to the hospitals 
in the rear, under a variety of. circumstances that would 
militate against them. He allows, there are many cases which 
must be operated upon in the field of battle, but declares 
that when an operation, although indispensable, can be de- 
layed until the secondary period for amputating, it ought to 
be delayed, to allow of the necessary preparation of the body. 
He illustrates the necessity of this preparation by declaring, 
that to perform a common bleeding with success (saignée de 
précaution) the patient should be fasting, that he should have 
been perfectly quiet for some hours, and that the body should 
be of a regular and equal temperature ; to ensure all of which. 
requisites he should be bled in bed in the: morning in sum- 
mer, and between eleven and twelve o’clock, in the day in 
winter. 3 

Mr. John Bell, in his work on Wounds in general, pub- 
lished in the year 1798,-has recommended the performance 
of amputation, in some cases, as soon after the receipt of the 
injury as possible; but Mr. Bell’s advice was not generally 
received, although it had some good effect, because every 
one knew, as far as regarded himself, that it did not pro- 
ceed from experience; and in. deprecating the practice of 
Bilguer, he omitted to support his own opinion by the rules 
and repeated counsels of the older military surgeons on the 
subject ; which would have impréssed the fact upon the 
minds of his readers, instead of leaving it a matter of mere 
opinion. . ee 

In France, the Baron Larrey, lately one of the Inspectors- 
general of the hospitals of the French army, in his ‘‘ Cam- 
pagnes et Mémoires de Chirurgie Militaire,” a work which 
particularly deserves the attention of the military surgeon, has 
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endeavoured in various parts to prove the great advantages of 
Immediate amputation, and to establish its superiority over 
that usually practised at a subsequent. period ; and he has, I 
believe, after much opposition, at last successfully established 
it in the French army. The authorities of the older writers, 
the vacillatory opinion of the Baron Percy against it, and the 
strenuous support of M. Lombard, &c. in favour of the 
delayed operation, have yet, however, retained it some advo- 
cates. 

In Great Britain, military surgeons have not until lately 
given due publicity to their practice, and it is only ‘through 
the medium of those authors who have: taken ‘the trouble to 
inquire into it, that the necessity, or ‘propriety, of immediate 
amputation in gun-shot wounds that require such an opera- 
tion, has been made. known... It is not, therefore, surprising, 
that some lecturers on surgery should have continued to teach 
the necessity of delaying amputation in cases requiring that 
operation, long after the practice had been abandoned by mi- 
litary surgeons. 

The writings of Mr. Hunter in England, and of Messrs. 
Percy and Lombard in France, guided the opinions of most 
succeeding teachers, on'this subject, and often influenced the 
practice even of military surgeons, who relied more upon 
authorities than experience : they could not, however, entirely 
overcome the dictates of good sense when combined with’ 
actual observation ; and we find, that-at all periods some sur- 
geons continued to amputate on the field of battle, without 
attending to the doctrines inculcated on the subject. During 
the American revolutionary war, many: examples of the kind 
were met with. In the campaigns between the British and 
French armies, in the first part ‘of the. French revolutionary 
war in Flanders, operations on the field were by no means 
uncommon. In the expedition to the Helder, I am: in- 
formed by Mr. Knight, late Inspector-general of hospitals, 
it’ was the regular practice to do so in all urgent cases. In 
Egypt, Dr. Pitcairn states,\and Messrs. Nicolai and Morel 
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have assured me, they only regretted that opportunities — 
for amputating on the spot were not, from the nature of 
the service, more frequent. The impression resulting from 
these services was, that immediate amputation was preferable 
to.delay; and in America, in 1804, I did not hesitate, in 
three instances of accidental gun-shot wounds, to amputate 
directly after the receipt of the injury. The success at- 
tending these cases confirmed and established in my mind 
the propriety of immediate amputation ; and the first action 
_ which took place in Portugal, on the heights of Roliga, 
in which the 29th regiment, to which I belonged, sustained 
the greatest loss, enabled me to prove it. I believe the 
first amputation performed in the Peninsular war was done 
by me, the second by the late Mr. Morel, of the Westminster 
Hospital, whom I have alluded to as serving in Egypt. It 
is but just to the surgeons of the regiments serving with 
General Spencer, who sailed from England nine months pre- 
viously to the embarkation of the troops under Sir Arthur 
Wellesley, and joined him in Mondego Bay, to say, that all 
of them had made up their minds to operate without delay 
during our stay at Gibraltar, when the siege of Ceuta was 
. supposed to be our destination. I am quite aware that at 
this period the same practice had been adopted in the navy, 
and when I published the first edition of this part of the 
work, it was not done with the intention of convincing any 
military surgeons of the propriety of a practice which was 
common to all of them; but with the view of relating what 
had been done, and of preventing the further dissemination of 
error by means of those who taught a practice they did 
not understand, and of which they had no competent means 
of judging from actual observation. I do not believe that 
in 1815 there was one naval or army surgeon in the British 
service, who would have delayed, until the second period, an — 
amputation which was clearly indicated to be necessary, al- _ 
though there were afew in the French army who preferred 
operating after the first inflammatory symptoms had sub- 
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sided. This was not the case in private life: many of the 
principal surgeons in London and other places ‘advocated the 
propriety of delay and the opinions of Mr. Hunter, and taught 
to rising surgeons doctrines which had been found wanting 
in practice, and which could not be too soon exploded. 

During the course of the Peninsular war, the success of 
amputations performed on the field of battle became so noto- 
rious, even among the soldiery, that the anxiety expressed by 
them, to have these operations executed with as little delay as 
possible, has sometimes been prejudicial ; for as much atten- 
tion must be paid, in my opinion, to avoid operating too soon, 

as too late, and perhaps for a reason quite contrary to that usu- 
ally received as legitimate for not operating, viz. that the suf- 
ferer may have time to recover from the shock of the injury, 
and approach as near as possible to a state of health ; and the 
farther he is from this state, the greater the chance of a fatal 
termination. 

If a soldier at the end of two, four, or. six hours after 
the injury, has recovered from the general constitutional alarm 
occasioned by the blow, his pulse becomes regular and good, 
his stomach easy, he is less agitated, his countenance revives, 
and he begins to feel pain, stiffness, and uneasiness in the 
part: he will now undergo the operation with the greatest 
advantage ; and if he bears it well, of which there will be but 
little doubt, he will recover in the proportion of nine cases 
out of ten in any operation on the upper extremity, or below 
the middle of the thigh, without any of the bad consequences 
usually mentioned by authors, as following such amputations. 

If, on the contrary, the operation be performed before 
the constitution has recovered itself, to a certain degree, from 
the alarm it has sustained, the additional injury will most pro- 
bably be more than he can bear, and he will gradually sink 
under it and die. At the storming of Ciudad Rodrigo I am- 
putated a thigh in a convent close to the breach, within half an - 
hour after the accident, at the arxious desire of the patient, 
the leg having been destroyed by the explosion of a shell. 
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There was not more than the usual loss of blood, ot of delay 
in the performance of it; my patient did not however recover 
the shock of the operation, and at daylight I found him dead, 
without’ the bandage being stained with blood. At the battle 
of Salamanca I had two men brought to me during the action, 
labouring under great anxiety: one had his arm carried away 
close to the shoulder, and his breast considerably grazed by a 
cannon-shot; the other had the greatest part of the leg torn 
away close to the knee; this was about four in the afternoon. 
These men, amongst many others in the like situation, were 
particularly low, and the constitution seemed to sympathize 
more with theinjury. They were laid in a dry ditch, without 
any covering, and a very small quantity of rum and water was 
given them during the night. - At daylight, five in the morn- 
ing, they were much recovered, the countenance was less 
ghastly, the pulse regular and good, the stomach not irritable, 
and, what is of essential importance when this delay has taken 
place, the wound was becoming stiff and painful. The dis- 
position for inflammation was forming, and would of course 
have been very great, from the lacerated and incurable state 
of parts, if it had not been prevented by,removing the whole 
of the seat of the injury, leaving only a clean incised wound, 
the greater part of which healed by the first intention, with 
little comparative fever or constitutional derangement. Instead, 
then, of inflicting an additional injury on the original one, and 
increasing the general symptoms of irritation in those persons, 
they were completely relieved, became calm, tranquil in mind 
as well as body, gradually recovered something more of their 
natural appearance, took some light nourishment, and slept. 
If these men had suffered amputation when first they came to 
me, I think their recovery would have been less certain ; and 
I have, under such circumstances, seen more than one man 
die on the table. 

The inflammation succeeding after amputations of. this 
kind, is not in general more than is requisite for the necessary 
actions of adhesion and suppuration, and the attendant fever 
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is mild and easily retained with due bounds. Itis frequently, 
indeed, under these circumstances, so mild, as not to affect 
materially the appetite of the patient, who is only restrained 
from eating by the strict injunctions of the surgeon. The re- 
covery is perfect in most cases in a month, when the operation 
has been well performed ; and innumerable evidences may be 
seen in England of these cases having been followed by no ill 
consequences. 

All the operations of amputation of the upper extremity, 
and those below the middle of the thigh, generally follow this 
course. There are, however, in particular constitutions ex- 
ceptions, in which there is much nervous irritation ; but these 
deviations are more frequently to be met with when the ope- 
ration is delayed to a later period. 

When a thigh is destroyed by cannon-shot above or at its 
middle, the injury is very great, and the danger proportionate. 
The shock is frequently more than the constitution can bear, 
and the patient dics in a few minutes without much hemor- 
rhage. The loss’ of blood is sometimes considerable; and 
whenever this has occurred, it very much destroys the chance 
of success of the operation. The influence, however, of the in- 
jury on the nervous system is most to be dreaded ; and this is 
so great, that many, indeed the greater part of this kind of in- 
juries are generally fatal, without coming under the observa- 
tion of the surgeon. An operation under these circumstances 
would, in my opinion, only hasten the dissolution of the patient. 

A cannon-shot struck an officer of the 27th regiment in the 
middle of the upper half of the right thigh at the battle of Tou- 
louse, went through the left thigh of a soldier at its middle, 
and through the thigh of the man behind him a little lower 
down. The officer was carried into a honse a short distance 
from the place of the accident, and I saw him a few minutes af- 
terwards ; the soft parts were torn to the groin, the femur shat- 
tered to the trochanters, the femoral artery, vein, and anterior 
crural nerve fairly divided. He had lost more blood than is’ 
‘usual after a limb being torn away, but the hemorrhage had 
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ceased. He was pale, ghastly, unable to move, showed great 
anxiety of countenance, the pulse ‘small and quick, the skin 
clammy, his face bedewed with a cold sweat, he could articulate 
but with difficulty, and did not appear to suffer much pain. 
Here any operation would. have been instant death. As the 
fire of the enemy was very smart around the house, I remained 
in it-with him and some other wounded, with the hope of being 
able 'to rouse him sufficiently by cordials and stimulants to bear 
an operation. He at first tried to swallow a little wine, but 
the constitution could not recover itself, and in less than two 
hours he died’; I found the two soldiers after some search the 
next morning, in a barn where they had been carried, and re- 
mained undiscovered during the night. Amputation by the 
circular incision was performed on these men about twenty-four 
hours after the injury ‘by Staff-surgeon Lindsey; and both 
died’; one shortly afterwards, the other the next day, whilst 
incautiously carried by mistake on a car into town. Another, 
under similar circumstances, operated upon by the same gen- 
tleman, recovered remarkably well ; anda fourth, whose femur 
I amputated at the little trochanter by the flap operation, at 
the end of the fifth week, in a case of compound fracture, 
when suppuration and hectic fever were well established, died 
in about three hours, apparently from the shock of the opera- 
tion, although it was performed in a very short space of time, 
and with little loss of blood, and that nearly all venous. This 
accident as frequently occurs in operations at the secondary 
period as on the field of battle, so that it appears to depend on 
a peculiarity of constitution not discoverable @ priori: and if 
the patient surmount this trial, both in the primary or imme- 
diate operation, and the delayed or secondary operation, the 


chance of ultimate success bears no proportion in favour of the 


former. 

Inflammation in the seat of injury comes on at an indeter- 
minate period, varying in different people. When the injury 
is high in the thigh it commences sooner than in the leg or arm; 
and the symptomatic fever accompanying it is proportionably 
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severe. If, then, after an injury, where the alarm has been 
very great, and the powers of life considerably diminished, so 
as to have prevented an operation shortly after the accident, 
some little re-action should take place, the patient should be- 
come restless, the pulse quickened, the parts injured painful, 
the operation should be no longer delayed ; for the removal of 
the diseased parts can only moderate this nervous commotion, 
and prevent delirium and death. From the peculiarity above 
noticed the operation may destroy the patient, but the injury 
would of itself be no less fatal, and the chance of success is 
therefore in favour of the operation ; for I never saw a person 
in this state live long enough forssuppuration to be established, 
much less to survive all the first accidents attending a wound 
of this nature. 

If the operation be oft fae beyond the first twenty-four 
hours in some persons, and in others thirty-six hours, pain, 
heat, tumefaction, and the other constituents of inflammation 
come on rapidly; attended by increased arterial action, severe 
nervous twitchings, thirst, heat of skin, general restlessness, 
delirium, and the patient is soon carried off, if the injury has 
been extensive. Many very severe wounds do not terminate so 
quickly, the symptoms exist in a less degree, and may be mo- 
derated by the antiphlogistic treatment until suppuration is 
established, and the primary high excitement reduced within 
the limits of hectic fever, depending upon the iritation. of 
incurable parts. 

In any period from the time inflammation has somntsiitied 
in the seat of injury, and symptomatic fever is established, 
amputation is performed under very different circumstances 
than when it has been done prior to their supervention; the 
parts to be divided are no longer in a healthy state; they have 
taken on inflammatory action tending to suppuration, and will 
not unite by adhesive inflammation, as they would have done 
if they had been divided forty-eight hours sooner. The ope- 
ration, instead of relieving the symptomatic fever, greatly in- 
creases it. It is now really a violence superadded to the in- 
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jury; and the patient dies, unless very active means are’ 
employed for his relief; and even under the most vigorous. 
and attentive treatment it frequently proves fatal, although 
his life may be prolonged for some days. 

All these operations have been unjustly called amputations 
on the field of battle ; and when so much danger attends 
them under the improved mode of treatment of modern sur- 
geons, it is not surprising they were generally fatal among 
the older ones, and were of course discredited. Military sur- 
geons therefore endeavour to have all their operations per- 
formed within the first twenty-four, or at most forty-eight 
hours after the injury; and where due attention can be paid 
to medical aid, attendance, diet, &c. as is generally the case 
with officers, the result is surprising; and even with soldiers, 
labouring under all the disadvantages of a military life and 
temporary hospital accommodation, it is very satisfactory, 
when compared with the result of operations performed in the 
same hospitals, at a later period, when the accommodation is 
much better. 

It is argued, by the advocates for delayed amputation, 
that soldiers are not in a state of rude health during a cam- 
paign; that they have been ill fed, badly clothed, have suffered 
much from fatigue, and that they are not in the same state 


as persons in civil life meeting with the same accident. This 


is far, however, from being the fact with reference to the Bri- 
tish, army in the Peninsula, which was composed of men in 
the prime of life, the greater part under thirty-five years of 
age, very many under twenty-five ; they were always well fed, 
with an occasional exception ; their appearance indicated high 
health, their diseases were frequently very inflammatory, and 
the use of the lancet, and the antiphlogistic regimen, were car- 
ried farther, and more successfully, than would be ventured 
upon in England. It'can never be argued, that the principal _ 
part of the officers of the British army are not young men in the 
flower of their age; and from operations performed. on, them, 
I would from choice take my examples. The result is within 
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the reach of any surgeon in England. Let inquiries be made 
of any of the mutilated officers, to be seen in the streets ; 
when they lost their limbs, in what state of health they were 
when they suffered amputation, and what inconvenience, in 
regard to their general health, they have since experienced ? 
Let inquiries be made of the friends of those who died. after 
amputation, at what period it was performed? and one instance 
will hardly be found in ten, of an unfortunate termination 
after operations performed on the field of battle. 

The adversaries of immediate amputation, founding their 
opinions upon the soldier being m astate of rude health at the 
time of injury,.and supposing that, state inimical, to disease, 
have not, it appears to me, sufficiently considered the very 
great alarm and shock given to the constitution, on the receipt 
of the injury; they have not sufficiently considered. the loss, of 
blood that takes place the moment a limbis destroyed by can- 
non-shot, or the loss of blood during the operation ; they have 
not duly considered, that the reaction, of the. constitution, 
producing high inflammatory fever, can be more readily sup- 
pressed, and with more safety, ina healthy, than in an irri- 
table constitution. 

Others* have chosen to consider the soldier as frequently 
in a state of inebriety, or as having his stomach full. of food 
of various kinds at the moment of injury, and have considered 
this state to. preclude amputation ; and it. certainly is not a 
state that would be selected for it; but they have overlooked 
this circumstance, that if a-soldier was drunk at the moment 
of the injury, the shock of the blow, the loss of blood, and 
a few hours delay, would remove all the effects of the liquor, 
except debility; and, as to the stomach, it will generally be 
emptied onthe receipt of the injury; and if it be not, the 


cathartic, usually, given after the operation, and a strict absti- 


nence from solid food, will obviate any mischief it might pto- 
duce, although I declare I have never seen any ; and it:is;to 


* See Lombard, p. 85, Clinique Chirurgicale des Plaies faites par 
Armes.a Feu. 
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be supposed that officers, whose cases are almost always suc- 
cessful, would be very liable to these inconveniences if they 
did occur. Upon the whole, I consider these objections to 
have arisen from theory, not practice, and therefore to be dis- 
regarded. 

All these authors are obliged to allow that there are 
some cases which cannot be removed, and must be amputated 


on the spot; but if these unfortunate people survive the ope-: 


ration, they are called phenomena, accidental effects of nature, 
&c. What is more extraordinary, they have even gone so far 
as to consider the removal of a patient after amputation as a 
reason for delaying the operation; but, if he cannot bear re- 
moval with a clean incised wound, I should be glad to be in- 
formed from practical experience, how he will bear it, and 
what state he will be in, with shattered bones? The objection 
“Was invented in theory, the reply is found in practice: 
‘* That the removal, where the means of conveyance are good, 
is in general attended with little or no detriment, provided it 
be not of longer continuance than one or two days; whilst, if 
there be a shattered limb, the pain is horrible, the inflamma- 
tion and symptomatic fever excessive, gangrene is apt to super- 
vene, and the patient frequently never lives to the proper time 
for secondary operation*.” Ny 

The numbers of officers and soldiers that have been re- 
moved after amputation by all the surgeons of the British army, 
with little or no disadvantage, entirely refute this objection; 
and the knowledge they have acquired of the danger attend- 
ant on the remeval of shattered bones, renders them extremely 
cautious of doing it, even where amputation is to be the result. 
I have removed: officers and ‘soldiers, at all times, before and 
after amputation. I removed Colonel Turner+, during the 
first siege of Badajos, four hours after amputation at the 
shoulder-joint, a distance of thirteen miles, ona bearer carried 
by six men. During the last siege of Badajos, and that of 


* See Lombard. + Since dead at Sierra Leone. 


224. ON INJURIES OF THE EXTREMITIES 


Ciudad Rodrigo, all the capital operations were performed on 
the field, and afterwards sent to the different hospitals, three 
and five leagues distant. I had officers and soldiers, after 
the affair at Elboden, for forty-eight hours together travelling 
almost constantly in waggons, immediately after amputation, 
without any bad consequences; but I have seen the most 
dreadful ones ensue after the removal of persons with shat- 
tered bones, and more especially where the injury had existed 
some hours. And this was illustrated particularly after the. 
siege of Burgos, in the removal of the wounded in almost a 
direct march to Ciudad Rodrigo through Valladolid and Sala- 
manca; the amputations having recovered in a very fair pro- 
portion, whilst a very severe loss followed the attempt at 
saving such doubtful cases of injury as were not considered 
proper for amputation. The great point overlooked by all 
these authors, is the time lost in which only the operation can 
be expected to be successful, but of which they were not 
aware. 

- Others state, with Mr. Hunter, ‘ that if the patient is not 
able to support the inflammation arising from the accident, it 
is more than probable he would not be able to support the am- 
putation and its consequences.” Now, this ‘‘ more than pro- 
bable,” on which the argument rests, is disproved by the expe- 
rience of the Peninsular war; and the fact is found to be pre- 
cisely the reverse, viz. ‘‘ that a patient, who it is presumed 
will not be able to bear the inflammation resulting from his 
wound, if his limb be retained, will bear the amputation of it 
-extremely well in most cases, and recover in a very short time, 
without subsequent detriment to his general health.” The fact 
is perhaps better stated thus :—Suppose sixteen men have each 
a knee shattered by a cannon or grape shot, without destroying 
either the circulation or the connection of the limb, but in such 
a manner as to render amputation necessary : of these, eight 
shall be amputated on the field of battle, and eight delayed 
for amputation when the first inflammation has subsided, and 
suppuration is duly established. Of the first eight ampu- 
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tated on the spot, or within twenty-four hours after the in- 
jury, L assert, from my general experience, that. on the ave- 
rage of. three trials, six would recover; and from the same 
source F affirm, that of the eight delayed cases, not one half 
would live to the proper period of performing the operation ; 
and of the four remaining, not more than two would ultimately 
recover after amputation. Instead, therefore, of agreeing with 
the supposition of Mr. Hunter above stated, I consider myself 
warranted in declaring (and I am supported in it by all the sur- 
geons of experience in the British army) that it is erroneous : 
and that in any equal number of severe cases, occurring on 
the same day, the chance of success would be as three to one 
in favour of amputation on the field of battle ; and the more 
severe the wounds, the more would this proportion be increased. 
if the thigh, in the above sixteen cases, were broken at its 
middle, instead of near the knee, I am positive that two of 
the number would not live to the proper period for secondary 
amputation ; in other words, would not outlive the inflamma: 
tion arising from the accident: when one third of the number 
would recover, if amputation were performed immediately. 

I allow amputation to be a violence superadded to the in- 
jury, a violence that occasionally destroys the patient; but it as 
frequently does so after secondary as primary operations, the 
cases being equally dangerous ; but it is a violence intended 
to prevent a greater, which greater, the consequent inflamma- 
tions and its attendant dreadful consequences, it does, in almost 
all proper cases, most effectually lessen, to the great advan- 
tage of the patient. 

The inconvenience or danger arising from loss of sub- . 
stance, as far as regards the sanguiferous system, is not of 
much consequence after such an injury; and so far from the 
loss of blood being at the same time injurious, if it were only 
inflammation and the evils resulting from sudden loss of sub- 
stance that were to be dreaded, I apprehend it would, when 
not in exccss, be the most likely means of preventing them. 

The support Mr. Hunter gave to his opinion, by stating 
that the experience of the military surgeons of his time, who 
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were esteemed the best judges, coincided with it, was falla- 
cious ;-as I conceive these gentlemen did not give immediate 
amputation a fair trial, according to the rules of Wiseman 
or Ranby; or, if they did, the operation itself, or the con- 
"stitution of their patients, must have been different from what 
we have practised, or have met with lately; or they must 
have had precisely the same results as we have had during 
the course of the Peninsular war. 

[ trust it will not be called presumption, thus to doubt 
the opinions of the military surgeons of Mr. Hunter’s time; 


to avoid, however, the shadow of it, I will leave the argue, 


ment thus:—that as those gentlemen supported one side 
of the question, and the military surgeons of the present 
day the opposite, one party must certainly be in error; an! 
my readers will determine for themselves. 

It is said to be ‘‘ of less consequence whichever way it is 
treated, if the part to be amputated, is.an upper extremity.” 
This acknowledgment of the'safety of immediate amputation 
on the upper extremity is conceded, not in consequence of 
the arguments not applying, but, because it was known 
to be a fact by tife military surgeons of that time, which 


they could not deny, that the arm was frequently amputated 


with:safety: the theory was therefore accommedated accord- 
ingly, for I believe there are few of these gentlemen, if there 
‘ be any now living, who will deny the amputation at the 
shoulder-joint to be as severe an operation, in every point of 
view, as amputation below the knee. 

But I cannot consent to receive this concession, with the 
incumbrance of the delayed amputation being equally suc- 
cessful; for I know that the amputation of the arm is as 
safe as any operation can be, in fair cases of injury, in nine- 
teen cases out of twenty; and that if the same kind of cases, 
as far as it is possible to discriminate them, were delayed, ‘it 
would not be successful in more than fifteen -cases, at the 
utmost, out of twenty; which is a very important difference. . 

It is not sufficient to perform twenty amputations on 
the field of battle, and ‘contrast them with as many cases 
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of amputation done ata later period. The twenty cases for 
delayed operation must be selected on the field of battle, and 
their result compared at the end of three months with that of 
the others; when the value of the. two modes will be duly 
estimated. I have never done this exactly, because I had 
ascertained the safety of immediate amputation in all cases 
that.required it, after the first battles of Roliga and Vimiera 
in 1808; and when circumstances would have enabled me 
to have done so, I did not feel myself authorised to commit 
murder for the sake of experiment; but I have had at va- 
rious times a great number of unhappy objects under my 
care, who ought to have suffered amputation on the field 
of battle, but which circumstances did not permit, and most 
of these died; whereas, those men who were wounded on 
the same day, and who suffered amputation shortly afterwards, 
for the most part recovered. _Of a number of doubtful cases, 
in which I tried to avoid amputation, and not extending the 
trial beyond what the situation of the patient would allow, I 
lost a much greater proportion than I did of those who were 
amputated on the field. It is true, these men had a chance 
of saving their limbs, ‘and in taking this chance they lost 
their lives; but they would not the less have done so, if they 
had from the first been considered as incurable cases, waiting 
| only the proper period for amputation. ; 

Officers, ‘who may be considered as persons in the highest 
health, very seldom die after amputation of the upper extre- 
mity ; or below the middle ofthe thigh, when done’ with- 
in twenty-four hours. after the injury; indeed I hardly 
know an instance of it in the upper extremity, without 
there being reason to expect it prior to the operation; and 
on the lower extremity, the success, as far’as I can judge, 
has been in a greater proportion than that of primary ampu- 
tations of troops in general; proving the great advantage 
of immediate operation, whén undertaken with proper care, 
even in the most healthy subjects. 

The following statements of operations, performed on the 
field of battle, and at a subsequent period in general hos- 
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pitals, in the army in the Peninsula, which were collected by 
Sir James M‘Grigor for the purpose, fully bear out the 
opinions above related. ; 


Return of the Capital Operations performed at the Hospital Stations, 

‘ between the 2Ist of June and the 24th of December 1813, of the 
Army under the Command of his Excellency Field Marshal the Duke 
of Wellington; being a period of Six Months, from the advance of 
the British Army from Portugal until its establishment in Winter 
Quarters in front of Bayonne. 


Of which died. 

Discharged, 
cured. 

Under Cure 


1 

o 
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Amputation of the Upper Extremities. | 296 | 116} 105 | 75 
Lower Extremiti€s Tei ake 255 | 149 65 | 41 


ee 


Total number of Operations ....... 551-| 265} 170 | 116 


The operations at the shoulder-joint not included. 


Return of the Capital Operations performed in the same Period on the 
Field of Battle, and for the most part kept in Regimental and 
Divisional Hospitals. 


Of which died. 


Number ope- 
rated upon 
Discharged 
cured. 
Under Cure 


Amputation of the Upper Extremities. | 163 5 64 | 94 
Lower Extremities .............s..006 s» ehh dB ob ld 43 66 


The cases marked “ under cure,” in both statements, 
having passed the period of danger, are considered as re- 
covered ; and from this it will appear, that the comparative 
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loss, in secondary or delayed operations, and primary or im- 
mediate operations, is as follows : | é' 
Secondary. Primary. 
Upper extremities............. » 12 to 1 
Lower extremities............06+ 3 to 1 

This difference is certainly very remarkable, and it is so 

‘well known ‘to all the surgeons of the British army, as a 
constant occurrence, that there is no longer among them any 
doubt on the subject. 

In a report made by Mr. Gunning, the Surgeon-in-chief, 
to Sir James M‘Grigor, on the wounded after the battle of 
Orthez, he states, that on the 24th of March, one month 
after the affair, the loss from amputation had been one in 
twenty of the upper extremities, and one in nine of the lower 
extremities ; and that of eight hundred wounded on that oc- 
casion, fifty-one only had died. 

Mr. Mann, Hospital Surgeon to the American army, 
during the war on the Canadian frontier, in 1812, 1813, and 
1814, and who has published a work entitled ‘‘ Medical 
Sketches” of these campaigns, admits the propriety of imme- 
diate amputation, in cases where the operation is inevitable, but 
is disposed to regard the secondary operations in a more favour- 
able manner than surgeons do in Europe ; buthis practice ap- 
pears, from his own statements, to have been very limited. 

When a soldier must die retaining his shattered limb, in 
a few hours or days, and there is a chance, however small, of 
saving his life by removing it; this chance and the prospect of 
success are to be explained to: him, when the man will generally 
decide for amputation. In this manner, several limbs are 
amputated, although the prospect of success is but small, and 
the number of fatal cases are increased ; whereas, if those 
only were calculated, which might be considered good cases 
for amputation, as is generally done in domestic surgery, the _ 
average of success would be infinitely greater. Many opera- 
tions, both in the field and in hospital, are forced upon the 
military surgeon, that he would willingly. avoid, but he has 
not conscientiously the means. <A, soldier, in addition taa— 
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bad compound fracture of the thigh, above its middle, has a 
considerable hemorrhage, from a deep-seated artery or vein, 
and this may happen in the field of battle, or in hospital; is 
he to die unaided, because amputation neaf or at the hip-joint 
is generally unsuccessful? or is he to have that chance of life 
if he is anxious to undergo the operation? A military sur- 
geon, in these cases, has no alternative; for a soldier ought 
never to die without surgical aid, where there is a chance of 
its being successful. ‘This kind of cases will very much de- 
crease his average of success, but he will have done his duty. 

Considerable stress has been laid upon the inconvenience 
of situation for performing operations, the irregularity or dis- 
order of camps, of besieged towns, of the want of comfort, 
or proper accommodation for operating, and other reasons of 
the same description, why amputation should not be per- 
formed in the field of action; but all this is fanciful; they 
may be insuperable difficulties to a surgeon accustomed to the 
conveniences of civil life, but are by no means necessary : in- 
deed, in the education of a military surgeon, he should never 
be taught to expect any convenience; his field pannier for a seat 
for the patient, and a dry piece of ground to spread his dress- 
ings and instruments upon, are all that are required. It is 
needless to discuss this point further, as a reason why any 
operation shouid be postponed. 

A due consideration of all these circumstances induces 
military surgeons to divide the operations of amputation into 
Primary and Secondary. 

Primary, when performed within forty-eight hours after 
the receipt of the injury; or before the constitution has be- 
come affected in consequence of the accident, or inflammatory 
action in the part, constituting symptomatic fever. 

Secondary, when performed after this symptomatic fever 
has continued some time and subsided; suppuration being fully 
established, the strength of the patient considerably reduced, 
and the powers of nature found incapable of effecting a cure, 
or of supporting longer the disease without material disadvan- 
tage ; which in general is a period of from three to six weeks. 
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Of Primary Amputation. 


When the surgeon is satisfied there is no chance of saving 
the limb by prudent delay, the operation is to be performed as 
soon after the receipt of the injury as the state of the patient 
will permit; the only point to be considered is, if the patient 
has so far recovered the shock of the injury as to be able to 
‘bear the additional one of the operation. This depends on 
the different powers of constitution in individuals; for two men 
may have the leg torn off below the knee by the same shot, 
or at the same time, under precisely similar circumstances ; 
one shall recover from the alarm given to the constitution, 
and undergo the operation within the hour with advantage, 
whilst the other may not be in a state to bear it for a longer 
period. And if this man be operated upon immediately after 
the accident, without due attention being paid to the state of 
the Constitution, under the idea that the removal of the in- 
jured parts will remove the nervous affection, the consequences 
in many instances will be fatal. 

When, after an accident of this kind, below the middle 
of the thigh, the general alarm has a little subsided, and 
the patient is made acquainted with the extent of the injury, 
he knows he has at most only lost a leg, and with this know- 
ledge he is unconsciously tranquillized, the pulse becomes 
more regular, the confused sense of the blow remains, but 
the pain is seldom great, and is in general more a_ painful 
sense of numbness than absolute pain. In this state he 
is brought to the surgeon, requiring to be relieved from dan- 
ger; and that of bleeding to death, &c. presses on his mind, 
until his wound be examined. The anxiety is now momenta- 
rily increased, and with it a false feeling of strength and 
courage, that renders him desirous of undergoing any opera- 
tion that may be necessary. He may now bear the operation 
very well, but it is not always the best time for doing it: the 
surgeon should endeavour still further to sooth the mind of 
his patient, by explaining to him the nature of his wound, and 
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by promising. him the necessary assistance in due time. 
The confidence in obtaining surgical aid, and the knowledge 


of being in safety, will gradually tranquillize him, his pulse 


will become fuller, the agitation both of mind and body 
will decrease, the countenance become more natural, the voice 
more equable and clear. He now anxiously desires the opera- 
tion, to relieve him from the inereasing uneasiness in the ‘part 
affected ; and it will be borne with every chance of success. 
Soldiers in general are anxious to undergo an operation 
when they find it inevitable, and frequently press it before the 


proper time, that is, before they have sufficiently recovered 


the shock of the injury; and if attention be not. paid to sup- 
port them afterwards, they sink and die, as in the case related 
page 208, and which is better seen in the following :— 

Lieut. Colonel Sir James Douglas, during the action of 
Toulouse, had his leg carried away close to the knee by a 
eannon-shot; so as to render amputation necessary; he suf- 
fered less than is usual from the constitutional alarm on 
the receipt of such an injury; or rather, as soon as he was 
aware of his precise situation, and found himself within reach 


_ of surgical assistance, he endeavoured to command his feelings, 


and pressed to have the operation performed. His thigh was 
cut off, a little above the knee, in about an hour after the acci- 
dent, which he bore very well, and was placed on his bed, like 
other wounded men, in a house at hand, in charge of an assist- 
ant surgeon: this occurred in the evening. I rode up to the 
house next ‘morning to inquire about him, and found he had 
not slept during the night, that towards morning he had been 
more restless, and was sixteen hours after the operation in a 
very alarming state; the pulse very quick and weak, the 
skin clammy and wet, the stomach rejecting all the light drink 
offered, and he was suffering considerable anxiety from the 
idea he entertained of his situation. I ordered him a wine 
glass full of two-thirds French brandy, and one of water, which 

remained upon his stomach. His confidence in the gentlemen 
who shortly afterwards visited him helped to relieve his mind, 
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and a repetition of the warm brandy and water from. time to 
time during the morning banished the bad symptoms; a little 
broth stayed on his stomach in the evening, and the cure went 
on without further inconvenience from debility or symptomatic 
fever. The muscles retracted, however, considerably after 
the operation, the bone protruded, and the cure was-not com- 
pleted for some months. 

I think I saved this officer’s life: for, if he had been 
neglected an hour longer, his fate would have been decided. 
It is necessary, therefore, to watch all cases of primary ampu- 
tation carefully, and guard against accidents of this kind, by 
-supporting the patients with some cordial as their strength ap- 
pears to fail. It must also be remembered, that it is more 
likely to occur after amputation of the thigh, than of the arm. 

When a limb has been torn off by a cannon shot, the 
state of the patient will, in the generality of cases, be such 
as has been described; sometimes, and especially when it is 
the thigh that is injured, the nervous commotion will be much 
greater, the pain considerable, and gradually increasing; so 
as to cause the patient to claim relief, not from the calm cou- 
rage of a man who is desirous of undergoing an operation he | 
cannot avoid, but from the suffering being so intolerable, that 
it cannot be borne. The operation is then to be performed 
immediately ; for, although the patient may appear unable to 
bear it, the shock of -the operation: will not be equal to the 
continuance of the suffering he is undergoing, which would 
soon prove fatal. The operation may do so likewise, but it is 
the only chance of safety, and will in general bring imme- 
diate relief, even if the patient sink under it afterwards. 
These cases are not of frequent occurrence, there is in general 
a certain period, differing in different persons as to time, before 
these symptoms come on, and they are then severe in a greater 
or less degree. Severe twitchings of the limb, violent pain and 
convulsive motions of the body, indicate considerable danger ; 
as do, in a greater degree, .a total abseTfee of these symptoms, 
with great. prostration of strength, irritability. of. stomach, 
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clamminess of the skin, and aberration of mind. —A moderate 
sense of pain, and apparent recovery from the first alarm and 
nervous commotion, give the most favourable prospect of 
success after amputation. 

I believe it to be a stretch of fancy in those surgeons who 
conceive, that if the knife followed the shot in all cases, the 
patient would have the best chance of success. No one will 
deny, that if the shot performed a regular amputation, it 
would not be better than to have to do it afterwards; but if 
they mean to say the operation should in general be performed 
immediately after the injury, I can only oppose to them the 
facts above stated, and the general result of my experience, 
which is decidedly in favour of allowing the first moments of 
agitation to pass over before any thing be done; a period 
extending from that, to one, six, or eight hours, according 
to the difference of constitution and the different injuries that 
have been sustained. But from one to three hours will inmost 
cases be found sufficient. 

When the due period of operating is observed, the ed 
consequences which are supposed by authors to ensue do not 
occur; the symptomatic fever seldom runs high, it is in general 
moderate, and after an amputation of the upper extremity is 
frequently trifling; and this is to be accounted for from the 
parts only taking on such actions as are necessary for the cure 
of the stump, and the powers of the constitution having been 
weakened by the shock of the accident and of the subsequent 
operation. Suppurative inflammation is in a great measure 
avoided, the bone is in general well covered, and the cure is 
completed in the space of from three to five weeks. Venesec- 
tion is sometimes necessary. Spoon diet, ora total abstinence 
from solid food, with occasional cathartics, should form the ge- 
neral plan of treatment : opiates where there are spasmodic affec- 
tions of the limb, and a more generous diet if there be much debi- 
lity. If the symptomatic fever runs high in a robust man, bloodis 
to be taken freely and with effect from the arm, cold water 
ought to be applied to the stump, and the antiphlogistic 
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mode of treatment rigidly enforced ; and especially the blood- 
letting, which is to be repeated on the first two or three days, 
until the increased arterial action be reduced. ‘The antimo- 
nium tartarisatum will be found very useful in small doses, 
so as to nauseate the stomach and affect the bowels, which 
must be strictly attended to from the first. 

Secondary hemorrahge seldom occurs after primary opera- 
tions. Retraction of the muscles and exfoliations of bone are 
not frequent, unless.some untoward accidents happen after 
the operation, in moving the patient; or there have. been 
errors in the performance of it, inattention in bandaging the 
limb at the subsequent dressings; or accidents from fever, or 
other causes in hospital, which are foreign to the operation. 
The greater proportion of those who die after primary ampu- 
tation, die within the first twenty-four hours. 

Inflammation occurring in other parts of the body, and par- 
ticularly in the viscera of the thorax and abdomen, during the 
cure of a primary amputation, is very rare. After the first 
few days the patient feels much debilitated, and continues so 
in successful cases for some time after the stump is healed. It 
is, indeed, generally from three to six months, before the pa- 
tient is as strong or as fat as he was prior to the operation; 
and I do not believe, that, in young men, any evil conse- 
quences result to the system after the period of cure from the 
loss of a limb. 

I have met, since the peace, many men whose limbs I am- 
putated after the battles of Vimiera, Talavera, &c. at the 
beginning of the Peninsular war ; and I do not find they have 
suffered any inconvenience in their general health. 

The nature of war on a large scale, often renders it impos- 
sible to perform all the amputations required, before inflam-— 
mation has commenced in the seat of injury, and consider- 
able fever has ensued, which is generally the case when the 
enemy leave their wounded on the field of battle without sur- 
gical aid, as the French invariably did when opposed tous in 
the Peninsula. These unfortunate people could seldom’ be 
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collected in hospitals before the third or fourth day, and be- 
tween that and the twelfth or fourteenth, many operations were 
indispensable to give the patient a chance of life. Of these 
cases, were limbs torn off, bad wounds of joints, compound 
fractures by cannon-shot, wounded arteries causing mortifica- 
tion of the extremities, or other severe injuries, from which the 
soldier claims relief by operation to save him from inevitable 
death, before the ‘suppurative inflammation shall have come 
on, and duly subsided; which is then the most advantageous 
period for amputation, and ought to be waited for, if the pa- 
tient’s strength will permit, in all cases, excepting those 
of wounded arteries inducing gangrene. 

Sooner or later, after the receipt of an injury rendering 
amputation necessary, if it be not ‘performed, pain, heat, 
redness, and tumefaction of the neighbouring parts, constituting 
inflammation, come on, which speedily runs into suppuration 
or gangrene; depending considerably upon the nature of the 
injury, the parts injured, the constitution, habits, age, and 
disposition of the patient, independently of the adventitious 
and frequently unfortunate circumstances of situation, surgi- 
cal attendance and aid, which decide in a great measure the 
fate of the patient. The constitution sympathizes with the 
local injury; as the inflammation increases in the limb, the 
symptomatic fever becomes more violent, and if relief is not 
obtained, frequently ends in death in the course of a few 
days. The local inflammation appears to be augmented 
in turn by the fever, and extends far from the seat of injury ; 
the temperature of the limb is increased, the tumefaction and 
redness are considerable, the pain generally intolerable, the 
limb will hardly bear to be touched, and far above the injury 
will be much firmer on pressure, and larger than usual. If 
the integuments of the thigh be cut into in this state, when 
the wound is in the leg, they will be found fuli of fluid 
partly coagulated, especially upon the under part; they 
will not retract from the muscles, on being divided, which 
are fuller of blood in consequence of the increased size of the 
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smaller arteries; and the stump. thus made will not unite by 
adhesive inflammation. The symptomatic fever is much 
increased after the operation, and frequently proves fatal; 
and in the autumn, in Spain and Portugal, would occasionally 
take on the form of the bilious remittent endemic of the 
country, which very much increased the danger. In fact, 
“aen the injury has been severe, amputation at this period 
is attended by all the bad consequences enumerated by 
authors; and it is from their having been performed at this 
period, and confounded with operations performed prior 
to the constitutional derangement taking place, that the pre- 
judice against immediate amputation has arisen. 

When the local inflammation and symptomatic fever run 
high, both are to be moderated by a total abstinence from 
solid food, by ‘blood-letting, purgatives, and diaphoretics ; 
cold water is to be applied to the limb, and the heat reduced 
by constant evaporation. If the symptomatic fever is not 
reduced by these means, venesection is to be resorted to every 
six or eight hours; leeches to the part affected will at the 
same time be of infinite service, and in combination with the 
general means probably prevent gangrene. These being 
continued for the first five or seven days, in different constitu- 
tions and habits, the ulcerative process for the separation 
of the dead from the living parts will be very observable, al- 
though the discharge may be small; the skin will be stiff, 
a sense of tightness, throbbing, and uneasiness, will be felt 
by the patient in the limb near the injury, which the cold 
applications appear to increase. Warm fomentations and 
poultices are then to be applied for a few days, when sup- 
puration will readily be brought on, and the general un- 
easiness diminished. During this period, the greatest atten- 
tion must be paid to the state of the bowels. Opiates may be 
given to relieve pain and procure sleep, and good light nou- 
rishment is to be allowed. 

Under this treatment, the patient will sink and die, or he 
will arrive at that state usually described as advantageous for 
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operating. At this period the suppuration will be good, the se- 
paration of the dead parts accomplished, the tumefaction of 
the limb diminished from the absorption of the effused fluid, 
the strength and health of the patient much reduced, the fever 
- abated; and only a ‘general irritation remaining, from the 
powers of nature being unequal to the cure of the injury, 
constituting hectic fever, under which the patient would sotm 
sink, unless the seat of disease is removed by secondary 
amputation; and this period wiil arrive in severe wounds from 
the third to the sixth week. It ought to be clearly under- 
stood, that a limb is to be amputated at this period only be- 
cause the health and strength are sinking under the disease, 
the powers of nature being unequal to its removal or support. 

Many bad wounds will never reach this secondary stage, 
especially in the summer season; and if the patients outlive 
the first symptoms, they will not outlive the operation. I had 
satisfactory proof of this after the battle of Salamanca, in the 
French soldiers brought into ovr hospitals on the third and 
fourth day after they had been wounded; they were com- 
pound fractures, requiring conveyance, and could not be 
removed sooner. Of these I had 150 in the most deplorable 
state; from the constant exposure to a burning sun, their 
sufferings had been horrible, and they earnestly prayed to be 
shot, or to have their limbs removed. There was little hope 
of saving either the lives or the limbs of the greater part of 
them, and few had any prospect of living to the proper period 
for secondary amputation. Forty-six of the worst of these 
wounds were amputated in the course of the next fourteen 
days, nearly all at the thigh; of this number I saved but 
six, and’these six may truly be said to have been saved, for 
of their comrades who were not so severely wounded, and 
who were not operated upon, as few in proportion survived. 
If I argued upon these cases as of primary operations, I. 
should draw as false conclusions as the advocates for delayed 
operations have done in many instances. I allow that most 
of them were not cases of secondary amputation, and I do 
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‘not adduce them as such, but to exemplify the fatality of not 
operating on the field of battle without delay ; for if these 
men had had their limbs removed on the first or second day, 
and still remained as they did on the field of battle, with a 
little cold water to wet their stumps, I have no doubt the re- 
sult would have been very different, even under equally unfa- 
vourable circumstances during the remainder of the cure. 


I have confined the period for primary operations to the first forty- 
eight hours, not with the view of marking an absolute time beyond which 
they should not be done; but as a guide to young practitioners under 
circumstances of difficulty, and in making up general returns; for the 
physician or surgeon knows nothing of hours, he judges from symp- 
toms only, and acts accordingly. This was so obviously my opinion and 
intention, that if an impartial reader will take the trouble to examine 
the text with attention, he will find, that wherever I have mentioned 
hours, I have never positively confined myself to any one. I have, on 
the contrary, in the same sentence, purposely made use of the terms 
from one to six or eight hours, and from one to three hours, and 
in page 164, an hour or two; which, if I had placed any depend- 
ence on time, would have been very culpable negligence. In mention- 
ing even one hour, I was only desirous of specifying some short period 
of time, inasmuch as an operation of this nature (except perhaps the 
first), under any of the usual circumstances of a regular engagement, 
is seldom performed until half an hour has elapsed; and in the com- 
mencing paragraph, in order to prevent the spirit of my direction be- 
ing misunderstood, I said wrrHIN THE HOUR, meaning thereby, as 
every impartial man will, I think, conclude, as short atime as I con- 
ceived an operation was likely to be done in; in other words, as. the 
title of my book imports, immediately or without delay. The gentle- 
men who have misunderstood and consequently misrepresented my 
opinions, are Messrs. Hutchison*, Quarriert, and Dewart. Mr. 
Hutchison published two works, one in 1816, the other in 1817; and 
it is proper here to state, in order to give due force to my observa- 


* Some practical Observations in Surgery, by A. C. Hutchison. 1816. 
Some farther Observations on the proper Period for Amputating. 1817. 

+ Dr. Quarrier’s paper in the eighth volume of the Medical and 
Chirurgical Transactions. 

t Dr. Dewar’s Account, &c. in the Medico-Chirurgical Journal for 
April 1819. 


240 OF PRIMARY AMPUTATION. 


tions, that Iam authorized by Mr. Williams, Surgeon to the Forces, 
now at Bermuda, to say, that before Mr. Hutchison published his first 
book, he told him he had misunderstood my opinions, that I never could 
‘intend to write what I had never practised, and that it was only in 
certain cases I recommended any delay. At this period I was not ac- 
quainted with Mr. Hutchison, but hearing from Mr. Williams of this 
objection, I took the earliest opportunity of making myself known to 
him; and before he published his second work, the pamphlet connected 
with the medical account of the expedition to Algiers, I repeated to him 
myself Mr. Williams’s remark. In continuing his observations on this © 
subject, after my intimation to him, I can hardly consider them as ap- 
plying to myself, and desirous to avoid the appearance of a contro- 
versy among officers alike in the public service of the country, I re- 
frained from taking notice of them. As the opinions impugned are, 
however, of considerable importance, I can now, I conceive,;in.a se- 
cond edition, inquire into the objections with propriety, and without 
making particular personal allusions, which are always disagreeable, 
and never serviceable to the interests of science. 

It never entered into my contemplation, that any persons could 
suppose, after giving the general rule for amputating within the 
hour, or with as little delay as I thought must naturally take place, 
that any exceptions to this could be erected into the general rule 
itself; and when they were especially made for- cases. in. which 
great commotion should be observed, or shock from the blow, &c. 
that the exception, for these cases, should be applied to others in 
which no such circumstances occurred. This has been done, and all 
I can say to it is, if gentlemen will not use the exception for the 
purpose I have made it, but apply it to others, and then argue upon 
it, that they are not overturning my opinions, but fighting some of their 
own creation. I endeavoured, after giving the general rule, to make 
‘some particular exceptions, and to describe some of those awful cases 
I had seen, which depend much on the nature of the constitution. of 
the patient, as well as on the nature of the accident. 

On reading over the different remarks that have been made upon 
my observations, I have been, I must confess, a little surprised and 
amazed, at the construction which has been put upon them. In-one 
place, in arguing against any delay, one gentleman gravely inquires, 
«‘ What man can bear the pressure of a tight ligature, like the tourni- 
quet, on'a wounded limb for four or six hours?”? To which question 
I would reply, by inquiring, what sort of a surgeon must he be who re- 
commends it to be left there, and in what book such a direction is to 
be found? I am made by another gentleman to signify, that a surgeon, 


\ 


OF PRIMARY AMPUTATION. 241 


_n having his wounded. brought to him, is to take out his watch, or 


wait with impatience four or six hours, for the proper time of operat- 
ing, without considering or inquiring in any way into: the state of his 
patients !°'To the gentlemen who served with me, and recollect the 
particular decision and dispatch which marked all our proceedings 
on those occasions, this passage, as applied to me, has appeared truly 
Judicrous ; but I have always told them, that if gentlemen will raise 
phantoms in their own imaginations, they must in due time exorcise 
them also. — | 

'-When'T said, the nearer a person was to a good state of health, the 
better he would bear an amputation, I did not conceive it could be dis- 
puted; but as it is disputed, the point must be contested, and I beg to 
ask my opponents one question, which, as it is a personal one, must, I 
think, be decisive. If they had their choice of the manner in which 
they would suffer an injury at the middle of the thigh, that should 
render amputation necessary, which would they prefer, to have it 
shattered by a cannon-shot, which should not, however, injure the 
prineipal artery, or to’ have the bone broken in such manner by 
a musket-ball, as to render the same operation requisite? That 
thev. would all prefer the latter, if they wished to recover from 


the operation, there cannot be a doubt; and for my own part, 


who have seen many such accidents, and known the results, I would 
rather lose a considerable quantity of blood in addition from the 
principal artery of the limb, than suffer the blow from the cannon-shot, 
even if the artery remained entire. If they choose the injury from 
the musket-ball (and no one will believe them if they do not), it 
must’ be, I conceive, because they admit that the injury has been ef- 
fected with the least general disturbance. If this be admitted, the ob- 
jection falls, with the admission: or, suppose a man was obliged from 
arbitrary power to lose his thigh, is there any man living would think 
himself more likely to recover from having it first’ shot off:and then 

amputated; than from undergoing the operation in the usual manner? 
A soldier of the 7th hussars, at the battle of Toulouse, was struck 
on the fore part of the thigh by a cannon-shot ; the limb was evidently 
destroyed ; and, as the man was suffering very much, Dr. Hume, who 
saw him a few minutes after the accident, requested me to assist him 
in the operation. It was not his business, as surgeon to the Duke of 
Wellington, nor mine,’ as the principal medical officer present on the 
field of battle, to do it ; but we were influenced by feelings of humanity, 
and a conviction that the man could not live, if he did not obtain relief. 
As the leg was sawed off, a French nine, nearly a twelve pound cannon- 
shot, fell out from between the muscles, and as the last strap of plaister * 
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was applied, the man fell back and expired. He had not lost much 
blood ; Dr. Hume had operated; it was impossible it could have been 
done better or more quickly. Why did he die, or wherefore? If he had 
been wounded by a small grape or musket shot in the same place, 

rendering amputation necessary, he would in all probability have lived, 
whether the operation had been performed at the time it was done, or 
two or three hours afterwards. 

There is an incalculable difference, on many occasions, between 
the effects of an injury by cannon and musket shot in the same 
part, and again between the upper and lower extremities; so much 
so, that in my observations on Primary Amputation, I have never 
alluded to wounds from musketry, excepting those of the shoulder- 
joint, but always to serious wounds from cannon-shot, or shells. 
This may not perhaps have been observed; and when I have been 
alluding to very serious injuries of this nature, my arguments have 
been often opposed by the circumstances stated to have attended 
wounds of the metacarpal bones, wrists, or other parts of compara- 
tively trifling importance. Wounds of this nature I did not notice, I 
put them entirely out of the question, for I do not believe that the 
delay of an hour or two, more or less, interposes any way in regard 
to the certainty of the cure. I am firmly of opinion, that if twenty 
men, in perfect health, were to have one arm each amputated within 
ten minutes after the receipt of an injury rendering such an operation 
necessary ; and twenty more affected in the same manner, at the end 
of four hours, as many would survive one set of operations as the 
other. I am so certain of this fact, that I consider it my duty to 
impress it strongly on the minds of students, ‘‘ that after an action, 
they should never amputate arms, whilst there is a patient present 
who requires that operation on his leg or thigh; and an operation 
at, or on, the shoulder-joint should always give place for the same 
reason te one on the thigh. Injuries from cannon-shot should be 
attended to, before those from musketry, although both may equally 
require an operation; indeed, it should never be forgotten, that in 
the greater number of cases of wounds from musket-balls, it is 
not the present injury, but the knowledge acquired from repeated 
observation, of what must ensue at a more distant period, that 
induces us to amputate. In cases from cannon-shot, it is the present 
injury which demands relief, as much as the knowledge of what may 
ultimately occur.” 

When, then, I mentioned the effects of cannon-shot on the system 
at large, after a “severe injury, 1 was not writing gratuitously or 
hypothetically, but from what I had actually seen on very many 
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different occasions, I never said that all men suffer alike, or that a 
trifling injury produces the same effect as a serious one: on the con- 
. trary; I expressly stated it to be otherwise; but Ido, and always 
will maintain, until I lose my. senses, and the recollection of many 
a well-fought day, that no man ever lost his leg or his arm by a 
cannon-shot without knowing it, without a sensible alteration taking 
place in his countenance, in the state of his pulse, in his manner 
of speaking, and oftentimes of acting. i have seen one man cry 
like a child, another roar out like a boy under the rod, a third fall 
to the ground calm and resigned to his fate, a fourth become nearly 
insensible, whilst a fifth has only cutsed or sworn, and threatened 
the enemy, although his countenance belied his power of action. 
This is what I have called the shock and alarm which is experienced 
to a greater or less extent, on the receipt of an injury by cannon-shot ; 
aud so far from leaving it a vague, undefined, or ambiguous expres- 
sion, as I have been accused of doing, I have, on the contrary, 
most pointedly mentioned the symptoms by which it may be known. 
I have, also, drawn two distinct and different outlines, requiring 
an opposite mode of treatment, pages 48 and 51 of the first edition, 
and pages 231 and 233 of the present. I have never then said the 
game symptoms occur in every case; but that they do not occur, are 
not always alike, and require a different mode of treatment. In 
one kind I directed immediate amputation as the only resource, in 
the other I advised a prudent delay and the administration of cordials. 
In order to prevent any error, I said, page 164 of my first edition, 
that it was in cases of injury of the thigh, that the question of time 
was most important, and for fear I might be misunderstood upon that 
point, where it was of the greatest consequence to be correct, I again 
enumerated the symptoms that required delay, and clearly distin- 
guished those that did not admit of it. Of this paragraph I do 
not wish to alter one word, it runs as follows :—‘‘ These cases (allud- 
ing to severe injuries on the upper part of the thigh) prove, that the 
operation is not only necessary, but practicable, and that it may 
be effected with success under certain circumstances. This being 
wranted, it necessarily follows, that the operation ought to be recom- 
mendéd and performed in every case in which it can alone bring re- 
lief, or offer a prospect of success. No man should, therefore, be 
allowed to die without its being proposed to him; andif it be a case 
for primary operation, the sooner it is done on the field of battle, con- 
sistent with propriety, the greater will be the chance of success, for 
thé patient cannot live to’ the period for secondary amputation. It is 
in this and othér operations high in the thigh that the question of 
R 2 
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time is most important, for haste is as injurious as delay, when 
improperly applied. | 

“If the patient has suffered much loss of blood, or is in astate of 
syncope, or nearly approaching to it, unable to articulate, with a 
pulse scarcely perceptible, and the skin clammy and cold, an imme- 
diate operation would only hasten his death ; but if excited by stimu- 
Jants and cordials, he would have some chance of recovering himself in 
an hour or two, so as to undergo the operation with a better prospect 
of success, or he would in that period sink and die. If, on the con- 
trary, he is brought to the surgeon, although much alarmed and 
reduced by the sudden shock and loss of blood, with strong sensa- 
tions of pain, expressed by his cries for assistance, convulsive mo- 
tions of the limb and body, and the powers of the sensorium not 
destroyed, the operation shonld be performed immediately; or, in-: 
stead of becoming more calm and collected, he will gradually sink 
into the state of the first described, and be unable'to bear the opera- 
tion. Onthe other hand, the first mentioned, if he be excitable, will 
in time rather approach to the state of the latter, and from the pain, 
&e. he suffers, will call for the performance of the operation. This 
violent nervous commotion, however, is not common; it depends 
upon particular idiosyncrasies, and will never in the first be so exces- 
sive as in the last:’’ . 

I did not conceive it possible to mistake this plain statement, or that 
any body could suppose it to be applicable to persons who had none 
of the symptoms mentioned in it. And that people having few or no 
symptoms should wait six hours for the proper time of operating, 
appears to me so strange a doctrine, that I can hardly believe they 
thought me capable of promulgating it, any more than I can believe 
they could think I intended they should cut off legs and arms that 
had not sustained an injury. They have overlooked the two states 
I have described, and which are so diametrically opposite to each 
other, one being of direct debility, approaching to a state of syncope, 
the other of great nervous irritation, combined with a certain degree 
of commotion, but accompanied by pain, or, as Dr. Dewar in his 
paper says, “‘ of acute anguish from the wound.” ‘ 

At page 51 of the first edition, and page 233 of the present, the pa- 
ragraph to which Dr. Dewar has alluded will be found, commencing 
‘©When a limb has been torn off,” and ending, ‘‘ after amputation.’’ 
The tenour and object of this paragraph is to inculcate the necessity for 
immediate operation, and not to delay with the hope of the subsidence ~ 
of this irritation. It isopposed to the state approaching to syncope; 
and how any part of it can, in any manner, be construed, as recom-- 
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mending delay, or as applying to the other state, I cannot comprehend. 
Dr. Dewar has, also, divided the passage, and taken only a part, which 
alters the sense of it. The passage he has referred to stands thus ;:— 
“These cases are not of frequent occurrence : there is, in general, a cer- 
tain period, differing in different persons as to time, before these symp- 
toms come on, and they are then severe in a greater or less degree.”’ 
The whole paragraph refers to. persons brought to the surgeon imme- 
diately on the receipt of an injury by cannon-shot, which has torn off 
the limb, the “ certain time’’ referred to is only of a few minutes, for 
the whole period of conveyance is not supposed to include more than 
half an hour. The first sense of the limb being torn off is that of a 
dreadful concussion having been received; the sensation of pain fol- 
lows ; and, whether the patient is to fall into a state approaching to syn- 
cope, and die, or to recover and become calm, or to fall into a state of 
anguish and nervous irritation, which makes his situation unbearable, 
are points not to be foreseen, but to be ascertained from observation ; 
and some minutes at least are required to make it, perhaps a quarter 
of an hour, for time appears to pass quickly under these circumstances. 
It will also be recollected, that IT have expressly said, ‘‘ these: cases 
are not of frequent occurrence ;”? and how any man can apply the ob- 
servation to a// cases, or conceive that 1 supposed the certain time 
meant four, six, or eight hours, is beyond my comprehension. The 
only way I can account for it is this; that, having first supposed I in- 
tended that all cases, of whatever description, should be left for four, 
six, or eight hours, waiting for operation, the idea of controverting it 
became so strong, that it prevented their judging. fairly of the excep- 
tions I had made, or of the peculiarities I had described. 

When the thigh is torn by a cannon-shot, or shell, there is always 
more or less loss of blood, it is sudden and soon ceases, as the system 
cannot support the rapidity with which it is discharged, especially near 
the centre of the circulation. There is a sudden change in the action 
of the heart; the blood is not propelled with vigour, the hemorrhage 
ceases,. and this is not alittle aided by the sudden effect produced on 
_ the whole human béing, in consequence of the blow, independently of 
other local causes. That this general effect is produced, is proved by 
this circumstance; if a man has the femoral artery fairly divided by a 
musket-ball, he will often bleed until he faints, but he will seldom or 
never die: but when this takes place from a cannon-shot, the patient 
will often die, whether he suffer amputation or not. Can this be ac- 
counted\for in any other way, than from the general derangement 
caused by the shock of the blow, and the tearing away of parts? It 
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ig the double effect on the nervous and sanguiferous systems, whicl F 
called shock and alarm, and to which, in a case of this kind, many per- 
sons owe their lives, for without it they would bleed to death; with it 
the hemorrhage ceases. I do not believe, that, during the whole 
course of the Peninsular war, a tourniquet was applied in one case in 
ten where limbs were struck by cannon-shot ; and when they were ap- 
plied, the greater number were useless. The time reqnired to get the 
better of this state is various, and, where much blood is lost, the 
effect on the nervous system will be greatest. Mr. Hutchison 
admits, page 11 of ‘the pamphlet, that “‘the general effect of a 
sudden abstraction of blood from the system, is feebleness of pulse, 
pallid countenance, faintness, and even syncope; but all these appa- 
rently alarming symptoms are speedily removed by administering some 
generous cordial, as wine, diluted brandy, &c.” Now, almost every 
student knows, when these symptoms follow the loss of blood after 
a severe injury.or operation, that they are not so speedily removed; 
but thisis nothing to the remark which follows; he says, ‘‘ To these oc- 
currences we cannot justly apply the doctrine of shock and alarm to 
the constitution, and, in fact, need not retard the operation beyond 
the period necessary to rouse the dormant powers of the system, by 
the means already pointed out, and which at most require not many 
minutes to effect.”” Now, it often happens, in contradiction to this 
statement, that no administration whatever of wine or cordials will rouse 
the dormant powers under these circumstances, and the patients die 
without an effort at reaction. If syncope, resulting from sudden loss 
of blood, be not a shock and alarm to the constitution, I really should 
like to know what is. Can any thing cause a greater shock for the 
time being, save death itself? What can we all think of ourselves, who 
have stood by offering unavailing assistance, and seen our patients 
die, after a severe injury and sudden loss of blood, when we are told 
that such people might have been restored, and rendered fit to under- 
go an operation in a few minutes? In what part of my book havel 
declared the effects of a great loss of blood not to be a principal 
cause of the alarm and shock to the constitution? The answer must 
be, in no part, and that I have actually mentioned the very same 
symptoms as resulting from it. If, then, it be acknowledged, as it 
has been, that time must be allowed, and cordials given, to rouse the 
dormant powers of the constitution, my point is gained; and whether 
this takes up a few minutes, or one, two, or more hours, is a matter 
of indifference to me, and will become one of observation for those 
who have to perform the operation. 
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Ihave noticed in several places, nervous. commotion, alarm, af- 
fection of the sensorium, as connected with debility and syucope, the 
result of blows from cannon-shot. By these words I meant at most, a 
temporary suspension of the faculties of the mind, or inability in ex- 
ercising them, not that the persons; become delirious or insane; and 
if any one has really expected to see such derangements from what I 
- have said, I can only say, he expected a great deal more than I had 
any intention he should have done. 

Mr. Hutchison has endeavoured to prove two points against my 


‘observations : 
First, that there is no shock or commotion whatever after an injury 


from cannon-shot. 
Second, that I have advised delay under all circumstances in which 


amputation was inevitable. 

1 have sufficiently disproved the last, and I bhoulid suppose the 
first also, and only now notice it to correct an error which bears upon 
the subject, with reference to the case of Colonel Beckwith, whose 
meaning he must have mistaken. He says, this gallant officer was to- 
tally unacquainted with his calamitous wound, till informed of it 
some time after by a staff-officer, who first called his attention to the cir- 
eumstance, on perceiving a stream of blood flowing from the boot and 
stirrup-iron to the ground; and, after such a lapse of time, the loss 
of blood must have been considerable, which produced some degree 
of faintness. I haye Colonel Beckwith’s authority to say, after read- 
ing this passage over to him, that it should stand as follows: ‘‘ the 
sound of the coming shot, the blow, the sense of it, the bleeding, 
and the calling out of my friend, were as two seconds of time on the 
watch.” The shock and alarm which immediately followed, the Co- 
lonel acknowledges, and very expressively says, ‘‘ You doctors may 
eall it fright, if you please ;”’? but fear, on an occasion of this kind, 
never occupied a place in the breast of our friend. 

Reference has also been made to the works of Baron Larrey, but 
he speaks of the “ commotion violente, commotion générale, stupeur de 
tout lemembre, &c.”” which ensued after injuries from cannon-shot; and 
if these words do not correspond with what I have intended to signify 
by shock and alarm, I do not understand what they do mean. The 
eases of the Generals Lanusse and Sylly have also been quoted from 
his works, tome ii, page 260, in support of instantaneous operation, 
and as proofs of the absence of all shock and alarm, but with very 


little precision. 
** General Lanusse was wounded by a bullet of small size, which 


* 
j 


248 OF PRIMARY AMPUTATION. 


passed through the knee-joint ; the articulating extremities of the bones 
were broken, and the thigh-bone fractured to some-distance ; the po- 
pliteal artery and nerve were divided, the loss of blood was consider- 
able, and the commotion violent. I proposed to amputate the thigh, as 
the only means of saving his life; but he refused, not wishing, he said, 
to survive the misfortunes of the day. Eight hours after, at the en- 
treaty. of his friends, and when suffering dreadfully, he sent for me. 
I found him of an icy coldness, with hiccup and anxiety, paleness of 
countenance, aud insensibility of the wounded limb. The miserable 
state of the pulse gave me but little hope of saving this officer’s life ; 
there was, however, some chance, that the operation, in removing’ the 
sphacelated member, might diminish the pain, and reanimate ‘his 


. e ° a ° / e 
drooping spirits. The amputation was done in less than three minutes, 


and was followed by the relief I had hoped for; but the vital powers 
were exhausted, and he died the same night.” 

The operation in this case was urgently required, on the principles 
I propose, within the first hour, and long before the dreadful sufferings 
were allowed to exhaust the patient. It also was required on my prin- 
ciples, because the artery and nerve were divided, and mortification 
must ensue. It proves, that the shock and alarm which has been denied 
occurs, and is noted by other surgeons. In what respect, then, it can 
be brought against my observation, I have yet to learn. If it be 
said, it shows, that if the patient be left, and the operation be de- 
layed for eight hours, he will not be able to bear it; I agree to the 
assertion, and have, in the passages alluded to, most distinctly said 
so. Vide page 164 of the first edition, and page 235 of the 
present. 

General Sylly was wounded by a cannon-shot, which nearly carried 
away the leg at the knee, it being attached to the thigh only by some 
of the tendons and jigaments, which were not entirely destroyed. He 

desired that he might be carried to the hospital establishment in the 
centre’and rear of the line; but the extreme state of weakness to which 
he was reduced, in consequence of the great loss of blood, prevented 
his becoming acquainted with the extent of the injury he had received. 
He was not even aware of the amputation of his leg, which was 
done on the spot, on account of the swelling and stupor of the 
whole limb. This officer recovered, although more than sixty years 
of age. 

This case more particularly, if possible, marks the commotion and 
stupor of the limb, than the other; and as a state of swelling, “‘ état 
d’engourdissement,” had taken place,.some time must have . elapsed 
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before he reached the hospital establishment. ‘The Baron Larrey am- 
putated forthwith, and succeeded. I have done so-too, and I have 
also failed: on which account, in such a case, I should have pre- 
ferred the administration of a cordial, and a certain degree of con- 
sequent restoration, before I operated. The surgeon must’ in these 
cases use his judgment: he must not err on one side or the other. 
The proper time for operation in such a case, according to my opinion, 
is when the patient has gradually recovered, and begins to feel the 
injury he has sustained. Let’ this case be compared with the case of 
the soldier of the 7th hussars, page 241. Under these circum- 
stances, a certain degree only of recovery can be expected; and 
if any one should expect more, he must be a very extraordinary man. 

In regard to the official reports of the results of operations after 
the action at Algiers, it is not necessary to make many observations, 
as the preceeding remarks apply to the arguments which have been 
advanced. | 

Mr. Hutchison argues, with reference to these persons, and es- 
pecially to the wounded of His Majesty’s ship Leander, and which 
Dr. Quarrier, the surgeon of that ship, confirms, that there was 
no appearance of shock and alarm to the constitution, and conse- 
quently no nervous commotion. Yet, asfour men died shortly after 
the operation, one is naturally induced to inquire, why they died? 
and the answer must be, in consequence of the operation; for it 
could not be in consequence of an injury which caused no shock nor 
alarm to the constitution, nor nervous irritation. Now I am quite 
satisfied the operations were as well done as they possibly could be; 
yet each operation, or something else, proved so great a shock to the 
constitution or system at large of the respective patients, as to de- 
stroy life in a short time; forcing us then to conclude, that a re- 
gular amputation, in which, comparatively speaking, little blood is 
lost, is capable of producing an effect which shall terminate the 
life of the patient in a very short time; whilst the amputation made 
by a cannon-shot, with a sudden or greater loss of blood, produces 
little or no effect at all. I do not apprehend this conclusion can be 
_ avoided: thé cannon-shot either does produce an effect, or it does 
not. If it does produce an effect, it must be a shock to the whole 
system, and I am correct in what I have advanced. If it does not 
produce an effect, my inference is inevitable. 

Viewed with reference to success, it will be found that the three 
great operations, one at the hip-joint and two of both thighs, were lost, 
so that haste does not appear to have been more beneficial in these,cases 
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(and it was to sueh serious cases I alluded, and to which only the argu- 
ment or principle is worth considering), than the delay I have ad- 
vised when necessary. Upon the whole, if the succcss of Dr. Quar- 
~rier’s practice, who says he amputated in all cases within half an’ 
hour, be compared with that of Dr. Dewar, who performed all his, 
with the exception of one, some hours afterwards, it will be found that 
Dr. Quarrier lost six out of fifteen, whilst Dr. Dewar lost only one 
out of seven. In stating this, I particularly deny that any conclusion 
can be formed from it: Tam aware also, that good reasons may be 
given why the loss on board the Leander was so great, but all these 
reasons ought to havé been taken into consideration when the state- 
ments were made relative to the wounded on board the Impreg- 
nable, the surgeon of which has been, in my opinion, most impro- 
perly censured, if not in direct terms, by implication not to be misun- 
derstood. The whole question, however, requires to be viewed in 
a different way to what it has been usually considered: it is not 
possible to settle it in the closet so peremptorily as to form one 
general rule, when there are such a variety of exceptions constantly 
occurring, and, however positive any man may be in his preconceived 
opinion, I defy him to walk ten minutes among the wounded, after a 
great battle,, without feeling that he is in error. There is in some 
cases as much difference between the effect produced on the system by 
a musket-ball through the elbow-juint, rendering amputation neces- 
sary, and that produced by a cannon-shot striking the upper part of 
the thigh, as there is between the effect of the simplest operation in 
surgery and that of amputation. There is, often, nearly as great a dif- 
ference in the effect produced by awound of the same kind in two per- 
sons from the difference of constitution. 

I beg, finally, to observe, that my observations apply pavtibulaaty 
to serious and not trifling wounds, to injuries of the thigh, not to 
those of the arm; and, in order to prevent any mistake in future as to 
my opinions, I will reduce them to the form of rules : 

First, That if, after an injury, of whatever surt, there be few or 
no symptoms of shock and alarm to the constitution or system at large, 
the operation is to be performed forthwith. 

Second, That if there be considerable shock and alarm to the sys- 
tem at large, from whatever cause, and the patient be in one or other 
of the states described page 164, first edition, and page 243 of the 
present, a certain delay and the exhibition of cordials is to be re- 
sorted to. In the other case, amputation is the only, although a 


doubtful remedy. 
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I appeal with confidence to the officers who served with mein the 
Peninsular army, to say whether or not this was the practice I invari- 
ably pursued. If any one is disposed to accuse me of doing one thing 
and of recommending another, I shall not consider him worthy of my 
attention, or that of any honourable man. 

On the preceding observations, Mr. Hutchison, in 1826, made some 
remarks, the practical facts, observations, and arguments he has not 
replied to; they are indeed incontrovertible, if not indisputable. His 
principal object appears to be a desire of persuading the public into the 
belief, that I have been induced to change my opinions and practice in 
consequence of his remarks, and that he has the merit of first placing 
these subjects in a correct point of view. The reader will be pleased 
to observe, 

ist. That when I published the first edition of my work, I was per- 
fectly acquainted with the writings of the Baron Larrey, to whom I 
was also personally known, and whose opinions were printed ‘and trans- 
lated into English. 

Qdly. That Mr. Hutchison has not advanced one opinion, has not 
made one observation, nor recommended one point of practiee, not 
previously directed by the Baron Larrey. 

3dly. That Mr. Hutchison never was, I am informed, in action, so 
as to have the opportunity of seeing a person’s thigh carried away bya 
cannon shot, nor of seeing him at any time within half an hour after- 
wards ; and therefore, as to the great point in dispute, must be totally 
unacquainted (as far as personal observation extends) with the whole 
of that part of the subject on which he writes. 

4thly. 1f Mr. Hutchison will show in what he differs from the Baron 
Larrey, I will immediately make every acknowledgment he pleases, and 
attribute to him as much originality as he demands; but until he does 
that, the only merit he can claim, according to my idea, is, that of 
being a strenuous supporter of Barron Larrey’s opinions; and when he 
recommends to my attention the golden rule of “suum cuique,” he 
surely cannot mean to say, under these circumstances, that’ he has any 
claim to originality which I have wilfully overlooked. 

To the observation made on Staff-surgeon Williams I need only say, 
that gentleman’ s first operations in Portugal were done under my obser- 
vation, on the march and at the attack on Oporto; that he served with 
me, and with the part of the army with me, and his remark applied to 
me with other persons. 

In regard to Colonel Beckwith, I have merely to remark, that if this 
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officer has thought proper to make two different statements, it is no 
concern of mine: I can only assert, that the one I have printed is a 
correct one, as given to me by himself. 

Those gentlemen who think an officer carhave his ankle joint knocked 
to pieces by a grape shot without knowing it, will continue to remain 
of that opinion; others, who, like myself, have been wounded by a 
musket ball, and who are aware of the dead, heavy, painful blow caused 
by it, will believe in the version | have given of it. 

In the first edition of my work, not doubting for a moment the pro- 
priety of amputating forthwith, in every'case unattended by particular 
symptoms forbidding it, in which | agreed with Larrey, and presumed 
no military surgeon denied, I proceeded at once to urge those points in 
which we differed; and it is impossible the cases can be more strongly 
contrasted than in the way in which I have given them, pages 48 and 51 of 
the first, and 231 and 233 of this edition. If Ihad beena theoretical writer, 
I might have been charged with a change of opinion with some shadow 
of justice; but when I have shown by reference to my practice in 
almost every battle, from the first at Roliga to the last at Toulouse, 

that it accorded with the observations I made, and the doctrines I 
declared to be the guide of myself and the other army surgeons during 
the war, such a charze is shown to be without foundation, and to have 


originated in misapprehension. 


Of Secondary Amputation. 


Secondary amputations, or those performed from the third 
week to a later period of the continuance of any injury, are 
by no means performed by military surgeons with such con- 
fidence of success, as those done on the field of batle; or 
with such comparative success as the writings and opinions of 
surgeons in civil life, and the advocates for delayed operations 
seem to indicate. On the contrary, they are found to be at- 
tended with considerable danger, arising froma variety of 
causes, and to be followed frequently by greater evils than 
those operations performed on the field. 

This difference of success between the surgeons engaged in 
domestic and in military surgery, may perhaps arise in some 
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degree from the nature of the service, which does not at all 
times admit of the same comforts and attendance as in private. 
life ; but the difference is still very remarkable, even amongst 
officers, who, with some exceptions, have every thing they re- 
quire. In domestic surgery, amputation is very seldom _per- 
formed, except in sound parts; in military surgery it is the 
reverse, and is seldom done, except in parts that have suffered 
in some degree from inflammation ; and this is one of the many 
peculiarities attendant on gun-shot wounds, that renders the 
practice of the military surgeon more difficult, and his success 
more doubtful. 

When secondary amputation is performed in parts nearly 
in a healthy state, where the extent of injury has. not been 
great, the discharge moderate, the constitution of the patient 
naturally good, and every convenience attainable during the 
cure; it would, I believe, be accomplished nearly as success- 
fully as when performed shortly after the injury ; but nothing 
would be gained in safety to compensate for the misery, the 
anxiety, and the danger attendant on the delay. 

Military surgeons meet with few cases of this kind; for, 
independently of those persons who die without operation, be- 
fore they reach the proper period for secondary amputation, 
and those whose limbs are removed from necessity before this 
period ; most of the operations are performed in parts. that 
have been lately affected by inflammation, or are still in a 
state of irritation. In these cases the cellular membrane is 
firmer and more compact than usual, the muscles are not per- 
fectly healthy, the blood-vessels of the soft parts are consider- 
ably larger and more numerous, they sometimes take on actions 
unusual to them in a state of health, and where the bone has. 
been diseased, much bony matter is often deposited in the 
muscles; and in some cases; from the time of the opera- 
tion until the death of the patient, a period of a very few 
days, I have found several of the ligatures completely sur- 
rounded and immovably fastened in bone. Aftera few hours’ 
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remission, the constitutional irritation returns, and the in- 
creased size of the smaller blood-vessels renders secondary he- 
morrhage much more frequent. The ligatures are a source of 
irritation, and prevent union, even if it were likely to take 
place; and in the best of these cases, a conical stump is in 
general the result, after much pain aad anxiety. 

After a great battle the wounded are usually collected in 
large hospitals. If these hospitals are not greatly thinned at 
the end of three or four weeks, no wounds do well, and the 
heaith of most of the men is affected by the air of the hos- 
pital; a fact that is constantly demonstrated by the amend- 
ment of those who are able to travel to a new station or esta- 
blishment. Amputations performed in an hospital of this kind 
seldom do well ; the febrile irritation remains after the opera- 
tion, the wound suppurates, does not unite, the strength gra- 
dually decays, and the patient dies exhausted. The whole of 
this statement was exemplified in a very striking’ manner, in 
our hospitals, after the battle of Vittoria, properly so named ; 
and a second time after the battle of the Pyrenees, near Pam- 
peluna, when the same hospitals were necessarily a second 
time filled with wounded, many of whom required the greater 
operations of amputation. 

At other times the wounds slough, and hemorrhages take 
place, demanding other operations; or, in many ¢ases, de- 
stroying the patients where assistance could not be given in 
time, or surgical aid could be of no avail; as where the ax- 
illary artery has been tied repeatedly after the operation at the 
shoulder-joint. From such causes most of the unfortunate 
cases in the statement of operations at the shoulder-joint, from 
June to December, 1813, terminated fatally. 

If any endemic disease prevails at the time a soldier un- 
dergoes a secondary operation, and he is so unfortunate as to 
acquire it, asin the Peninsula, where intermittents, bilious 
remittents, and dysenteries were endemic in autumn, the 
season for military movements; or in Flanders, where inter- 
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mittent and bilious fevers prevail at the same period; or, 
when contagious typhus fever is prevalent, as in the greater 
part of our hospitals after the retreat from Burgos; he will 
frequently sink under the united pressure of the disease and 
the operation; whereas, the soldier who has had his limb 
taken off at the time of injury, has much greater powers of 
resistance in him, than.the other who has been labouring 
three or four weeks under an incurable injury; and what is 
of more consequence, his stump is nearly healed before’ he 
becomes subject to disease, or is affected by the bad air of the 
hospital. R 

When, from any cause, an amputation is delayed to the 
secondary period, a joint is most frequently lost; for instance, 
if a leg be shattered four inches below the knee, it can fre- 
quently be taken off on the field of battle, and the joint saved. 
Three or four weeks afterwards, the joint will in all probabi- 
lity be so much concerned in the disease, that the opera- 
tion must be performed in the thigh; or in the fore-arm, 
when the hand has been injured ; and at the shoulder-joint, 
when the upper part of the humerus has been broken. The 
principal mischief. resulting from this delay is where the in- 
jury is about the middle of the thigh ;' for amputation. on the 
field, near to the seat of injury, is performed with a fair pro- 
spect of success ; but, at a later period, it must be done at the 
little trochanter, or. at the hip-joint, and the chance of success 
will be much diminished. , This is a very important point for 
the consideration of surgeons, who recommend delay. in 
doubtful cases; as well as the fact, that amputations in un- 
sound parts are frequently fatal, and are always attended with 
danger. 

In gun-shot wounds of the thigh, with fracture, there is 


- 


little possibility of cutting into sound parts if the injury be high’ 


up, and yet hemorrhage will frequently require it to be done. 


Whilst waiting the proper period for amputation, in a case of 


fracture, I have seen both thé femoral artery and vein opened: 
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into by ulceration, or by a projecting point of bone, injecting 
the limb with blood; and rendering immediate amputation ne- 
cessary ; which will not in general be successful. It must not 
also be overlooked, that these evils oceur while the patient is 
waiting the proper time for amputation ; and that they would 
have been avoided, if it had been done in the first instance. 

T have said, page 253, that secondary amputation in fa- 
vourable cases Is nearly as successful as primary ; that is, the 
wound would heal as soon; but the difference of success in 
favour of the primary operation arises from there being less 
‘danger of any local affection after if, than there is after a 
secondary operation. 

After secondary amputations, where there has been a 
great discharge, amounting perhaps to near a pint of pus at 
each dressing, as in cases of compound fractures, wounds of 
the knee-joint, &c. the constitutional affection often becomes 
severe a few hours after the operation, or perhaps in the course 
of two or three days; there is considerable fever, and occasion- 
ally a sudden determination to'particular parts, which very 
soon ends in death. As I have not seen this after primary 
operations, I believe it to arise from the system being unable 
to accommodate itself to the sudden change so well, as when 
the person was in a state of health: for, although the conti- 
nuance of the discharge would very soon have destroyed the 
patient, still he is not able to bear the sudden change on the 
removal of the limb ; because, the quantity of blood sent to it 
for the formation of pus and the natural supply of the limb, 
was much greater in proportion'to the quantity in circulation, 
than in a state of health. . 

In adopting this opinion of the adversaries of operations 
performed on the field of battle, I apply it in opposition to 
the manner in which they intended it; and it is probable they. 
will think, that if it was not valid in the one case, it is not in’ 
the other; and this may be true, but I leave them to account 
for it, while I relate a fact well known to every military sur- 
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geon of experience: that forty-eight hours after amputation 
above the knee, in two cases, one performed on the field of 
battle, the other at the end of three or four weeks, in which 
there had been great discharge, and both dressed in the same 
way with the view of procuring union; he would have much 
“more anxiety for the secondary than the primary operation, 
and it would require a much more attentive general treatment. 

In the particular cases to which I allude, the febrile irr- 
tation increases some time after the operation, instead of gra- 
dually abating ; and after a continuance of a few days, or in 
some hours, cuts off the patient by an affection of some parti- 
cular part. If it be the lungs, and they are most usually 
affected, the breathing becomes uneasy, there is little pain 
when the disease is compared with pneumonia or pleuritis, the 
cough is dry and not very troublesome, the pulse having pre- 
viously been frequent there is but little alteration, the atten- 
tion of the surgeon is not sufficiently attracted by the symp- 
toms to the state of this organ, and in a very short time all 
the symptoms are deteriorated; blisters are employed, perhaps 
blood-letting, but generally in vain; and the patient dies ina 
few hours as in the last stage of inflammation of the lungs, in 
which effusion or suppuration has taken place. 

The first cases I saw of this kind, I believed to arise from 
the action of external causes after the operation; but I now 
believe it to depend upon a determination to, or irritation in; 
a particular part, in consequence of the operation; and I con- 
ceive the viscera in each person most predisposed to disease, 
will be the most likely to be affected. 

When the inflammation attacks the lungs, the approaches 
of it are very insidious; the soldier does not suffer sufficient 
to make him apply for particular assistance, as he labours un- 
der fever; and when the disease has advanced to that point 
that the attention is especially drawn to it, the time for assist- 


ance is past, and the disease shortly proves fatal; in some in-— 


stances apparently by suffocation. The lungs on dissection 
are found full of blood, and firmer than fisual, occasionally pus 
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is formed in them, or there is effusion into the air-cells, and 
into the cavity of the chest. 

_» This sudden and insidious attack of disease was observed 
by several officers during the Peninsular war; and I am cer- 
tain that many cases are lost without much particular observa- 
tion ; for, in those that have been noticed, the disease appeared © 
to have existed for so short a time, as almost to have excluded 
the suspicion of its being the cause of death, and yet there has 
been pns found in the lungs, and in the cavity of the chest. 
' My own attention was drawn to it after losing several cases in 
this way, as a circumstance of more than common accident, 
from its having happened in a young man to whom I was 
paying considerable attention ; since that, I have had one well- 
marked case at. Santander, of a sudden and fatal affection of 
_ the lungs after amputation of the thigh, under the immediate 
care of Dr. Irwin, Physician to the Forces; and Sir James 
' M‘Grigor did me the favour to transmit me the account of a 
case of the same kind, that occurred to Mr. Rose of. the 
Guards, after amputation of the arm. . 

My friend Mr. Bouiflower, Surgeon to the Forces, 
whose experience, during the Peninsular war, was very great; 
has informed me, that in consequence of losing several ampu- — 
tations, without any satisfactory assignable cause, he was in- 
duced to attend particularly to the examination of their bodies 
after death ; and in two cases of this kind, which terminated 
fatally at Fuenterabia, after amputation, of the upper extre- 
mity, he found a considerable quantity of pus in the cavity of 
the thorax, and other general marks of inflammation. In 
these two cases, so insidious was the approach of this disease, 
that except a difficulty of breathing, which supervened a few 
hours before death, there were no symptoms indicating the 
existence of such morbid affection. In both, there was much 
febrile irritation, with occasional and severe rigors ; but the en- 
tire absencesof pain led to the belief, that these were referrible 
to the formation of matter in, or about the stump. In conse- 
quence of this unexpected occurrence, Mr. Boutflower made 
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at a practice’ to bleed in every subsequent case, where there 
was any undue febrile irritation, and with the happiest effect. 

When the viscus affected is not so immediately concerned 
in/supporting life as the lungs, I do not believe the termina- 
tion is so rapid; it runs into suppuration, and abscesses are 
formed, which are generally supposed to arise from the com- 
motion and shock given to the different organs, at the moment 
of injury. I have not seen the heart affected with inflamma- 
tion in the same manner, but I suspect it is likely to occur in 
soldiers who have been hard drinkers; for in them I have fre- 
quently seen it, after an attack of inflammatory fever, destroy 
the patient, when there was no suspicion of its being the 
organ originally affected. 

i know that inflammation taking place in one part of the 
body, when the injury has been received in another, has been 
often noticed ; and that this also happens in gun-shot wounds 
there can be no doubt, but it is by io means a common occur- 
rence. M. Larrey, in bis first volume, page 306, gives a 
case after primary amputation, in a general officer, who was 
wounded at the siege of Acre by a musket-ball, which passed 
through the elbow-joint, destroying the articulating surfaces, 
and doing so much mischief as to render amputation necessary, 
which was immediately performed. The shock of the blow 
and the fall of this officer, which were simultaneous, caused 
considerable disorder in the limb, and in the viscera of the 
thorax and abdomen. He appeared to.be doing extremely 
well until the thirteenth day, when he was attacked by all the 
symptoms of a nervous fever, with exacerbations, which were 
attributed to the chilliness and dampness of the nights, the 
unhealthiness of the camp, and other causes foreign to the 
operation. The stump was in a good state, and had nearly 
healed, but there was no discharge from it. The febrile 
symptoms, however, rapidly increased, and on the nineteenth 
day he died. On opening the body, an abscess was found in 
the liver, and another in the lungs, with effusion in the chest. 
In this case M. Larrey thinks the predisposition for the inter- 
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nal disease was caused by the commotion which took place at 
the time of the injury, and from the bilious idiosynerasy of 
_the patient. 


“I conceive the following case to be an instance of it in the’ 


thyroid gland. A soldier had his thigh amputated by Dr. 
Chermside, 10th hussars, five weeks after the injury, in 
consequence of a compound. fracture of the thigh when in 
a very reduced state, the discharge from which was profuse, 
the pain great, and the hectic fever severe. He sunk a good 
deal after the operation, the stomach became very irritable, 
and small duses of brandy and water could alone be re- 
tained, the pulse being small and frequent, the countenance 
pallid and contracted. He remained nearly in this state until 
the third day after the operation,’ when he complained of 
difficulty in swallowing, and ‘a littie pain in the situation of 
the thyroid gland, which the next morning was found to be 
swelled and inflamed. The linimentum ammonize was used 
to the sides of the throat, and subsequently blisters; gentle 
diaphoretics were given interially, his bowels kept open by 
the oleum ricini, and his throat cleared with the common acid 
gargle, although little or no inflammation was apparent; his 
diet was of milk and beef tea, the prostration of strength being 
very great. On the third day after the affection of the throat, 
the difficulty in deglutition increased, accompanied by some 
obstruction in respiration, and on the morning of the fourth he 
died in a state of great emaciation, seven days after the ope- 
ration. On dissection, the whole ‘substance of the thyroid 
gland was destroyed, and good pus deposited in its place, 
which descended by the sides of the trachea and cesophagus 
to the sternum, and had all but found its way into the larynx 
between the cricoid and thyroid cartilages on the right side. 
The surrounding parts ‘were but slightly injured, and saps be 
readily dissected. 

The following instance will show a deposition of ‘pus with 
little or no attendant inflammation, and is a good case, | as 
fairly illustrating the manner in which one half of the fatal 
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cases ‘of secondary amputation die, when there i is any, ree 
lar irritation in the stump. 

Daniel Lynch, 36th resiinent;| was admitted into the Cal- 
vete General Hospital, April 12th, 1814, in consequence of a 
gunshot wound penetrating the knee-joint, received. on the 
10th of April, in the action before Toulouse. 

Notwithstanding frequent general and local bleeding, and 
the strictest antiphlogistic regimen, with the application of 
cold to the part, high inflammation of the joint ensued. On 
the 8th of May the limb was removed. His health before the 
operation was not good, being constantly. under the influence 
of. irritative fever, and his strength very much reduced by it, 
and the profuse discharge. The night succeeding the operation 
he passed comfortably; on the 9th, the febrile symptoms in- 
creased, and the bowels being in a state of torpor, small doses 
of the sulphate of magnesia, with infusion of senna, were ad- 
ministered, which succeeded in procuring several bilious eva- 
cuations; a saline anodyne draught was given him at night. 
On the morning of the 10th, he was considerably worse ; pulse 
150, skin hot, tongue parched, with excessive thirst, stomach ~ 
irritable; he was ordered a saline draught in a state of effer- 
vescence every three hours, and was also directed. to be fre- 
quently sponged with vinegar and water: this treatment was 
steadily pursued; during the day and succeeding night. On 
the 11th he was evidently better, and continued gradually to 
amend ;-on the 16th he was considered in a state of convales- 
‘cence, and remained apparently going on well until the 22d, 
when he was again seized with symptoms of fever, which how- 
ever continued mild until the 26th. On that day his stomach 
again became irritable ; but this was relieved by the repetition 
of the effervescing draughts. At this time the stump was nearly 

healed throughout its whole extent, but only two of the liga- 
tures had as yet.come away; the discharge was small in quan- 
tity, but of a good quality. On the 30th, he had had no re- 
turn, of the vomiting, but his, pulse had risen from 100 to | 
110,; and his tongue had assumed a brownish hue, During 
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the 31st and Ist of June he got worse ; camphor, ether, bark, 
wine, &c.. were administered, but in vain. On examination, 

the stump appeared externally to have united, except where 
the ligature came out; on cutting through the line of adhe- 

renee, which consisted only of the common integuments, the 

face of the muscles was discovered of an unhealthy sloughy 

appearance ; the bone for about three inches was surrounded 

by a case of osseous matter, diffused widely among the conti- 

guous muscles, and including the remaining ligature,- which 
could not be removed by any force not breaking it ; the femur, 

for the space in which it was enclosed, was bare, and showed 
marked signs of absorption. | 

Having dissected the left extremity for other purposes, 
which appeared perfectly sound, and of which he had never 
complained, for considerable attention was paid to him, I 
found, on raising the soleus muscle, a membranous bag, con- 
taining a fluid in the course of the tibialis posticus muscle, 
and close to the interosseous ligament. I punctured. this 
shining semi-transparent bag, which appeared to be the fascia 
‘running across, and let out between three and four ounces of 
good, thick, yellow, inoffensive pus. The blood in the pero- 
neal vein, which was close to the outside of the sac, was coa- 
gulated, or rather, a coagulum had formed in it prior to death: 
there was no perceptible cause of injury, and little or no 
marks of inflammation; it would indeed give the idea of hay- 
ing been deposited without any. The inner side of the soleus. 
seemed simply discoloured, where it covered the bag; the 
outside, and the integuments, were quite in a natural state. 

I am disposed to think this matter was secreted, or depo- 
sited, after the amputation, which was performed high up in 
the thigh, yet the bone was affected by necrosis, and three 
inches of it at Jeast must have come away if the man had 
lived. 

I am not aware that this sudden and insidious attack of 
disease has been noticed hitherto as a disadvantage attending 
im particular secondary operations; and in thus mention-. 
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ing it, [ am desirous of drawing the attention of surgeons 
to it, and of gaining further information on the subject; for, 
as already stated, I have reason’ to believe many cases are 
lost in this way, without the cause of death being ascertained 
by dissection. 

In the foregoing observations on secondary amputation, 
in the first edition of this work, I believe I drew the attention 
of the profession, for the first time, to a cause of death after 
amputation, which is by no means unfrequent. I allude toa 
sudden and insidious affection of particular parts, and especi- 
ally the lungs, by which the patient is speedily cut off; and I 
stated, that, as far as my observation extended, it had. not 
occurred after primary, or certainly not in the same proportion 
as after secondary amputation ; which induced me to suppose 
it depended upon a determination to, or irritation in a particu- 
lar part, in consequence of the operation; and that the viscera 
in each person most predisposed to disease would be the most 
likely to be affected. In support of this opinion, I gave the 
heads of several cases, pointed out the necessity of vigorous 
measures on the first appearance of the disease, mentioned 
the appearances on dissection, and inculcated the necessity of 
soothing applications to the stump, instead ofa continuance of 
the means usually adopted to enforce union. Later observa- 
tion, after the battle of Waterloo, and in the clinical wards in 
the. York. Hospital, under my. direction, as well as. the 
communication of my friends, induce me to believe that the 
foregoing opinionsadvanced were on every point correct ; that 
the facts are important, I am glad to find acknowledged ; that 
they are useful, I am disposed to believe, as they have found their 
way into other works, but they have yet been partly misunder- 
stood. The object I had in view was, not to show how fara 
continuance of habitual fever would in time affect the viscera, 
how far an increase of this fever suddenly excited might 
hasten this) affection; L-had no such intention, because inflam- 
mation‘and suppuration of the lungs draining and. destroying a 
patient after hecticafever, the consequence of a disease’ the 
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constitution could not overcome, are, and have ‘so long beer 
known to all authors and practitioners, that it would have been 
a matter of supererogation to draw their attention to it. That 
fever, of any kind, when of long continuance, tends to the 
disorganization of particular parts, and that this tendency is 
still greater in warmer climates than in our own, are facts equally 
well known to every one acquainted with the practice of me- 
dicine. That where a disease, or a predisposition for it, exists in 
an organ, any increase of general excitement, constituting 
fever, always tends to increase the evil, is so well known, 
that no studemt acquainted with the first rudiments of the sci- 
ence can be. ignorant of it. ‘That the symptoms I enume- 
rated, the affection I ascertained, might, in some cases, de- 
pend on one orall these causes, all were aware of; but the 
particular kind of disease I alluded to appeared to me not to 
depend, for the most part, on any of them, further than that 
the constitution or system at large must in ail be more or less 
affected by every general cause of disease. | 
The circumstance of persons, for the most part, being 
affected, who previously to the amputation had laboured 
under considerable pain and an excessive discharge; whilst 
those who suffered amputation without enduring such previous 
state of disease generally escaped ; induced me to believe they 
in some measure indirectly contributed to its occurrence. 
When I observed, that those who did not suffer to the same 
extent from a profuse discharge, and in whom amputation was 
delayed, were not affected in the same manner ; that it did not’ 
occur in the same proportion in those who were equally suffer- 
ing from habitual irritation, but not exposed. to so great a 
drain; and when I saw that it occurred in cases where there 
was no reason to suspect disease of a particular organ,—I was 
confirmed in the inference I had drawn. When I reflected, 
that in the greater number of cases in which the hectic fever 
threatened disease of the lungs, in consequence of incurable 
disease of the knee-joint, amputation acted like a charm, and 
snatched the patient from the impending danger; when I 
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considered that it did, so in many cases of the same descrip- 
tion, even where there was an excessive discharge; when 
I considered the analogy discoverable in many other diseases ; 
when I reflected on the suppression of a long-continued he- 
morrhoidal discharge, often producing apoplexy, or disease in 
the lungs or liver, at'a certain interval of time; when I re- 
flected on the same kind of thing occurring after the cure of 
old fistulee by the knife; I was satisfied that the more probable 
theory might be founded on the alteration which took place ‘in 
_ the sanguiferous system, in consequence of the amputation. and 
the suppression of the discharge causing fever, and a determin- 
ation to, and irritation in a particular part, rather than to the 
stimulus of the knife causing this excitement. The opinion 
which Mr. C. Bell has advauced on the subject, is a distinction 
without a difference, for the effect I have insisted upon, viz. an 
increase of fever, with a determination to, or irritation in a 
particular part, is acknowledged ; the practice recommended 
is not disputed, or a new. point or observation added. In 
fact, whoever reads my book, from page 75 to 83, published 
in 1815, and Mr. Bell’s,in 1817, will, immediately perceive 
that, the factsand observations of the one are those of the 
other, and: that Mr. Bell was. sadly forgetful when he wrote, 
‘<it is one of the many subjects authors have neglected to treat 
of,” or when he proceeded to show ‘‘ how much the subject had 
been overlooked m the maiter of amputation.” Indeed he has 
entirely mis-stated my opinions, whilst he has adopted the 
conclusions. as his.own.' I have particularly said, that. this 
attack on the lungs, or other of the viscera, did not com- 
monly follow amputation on the field of battle, and the 
reason is, that the persons. suffering these operations are 
generally in good health, and capable of sustaining and over- 
coming any alteration which may take place in the system; 
whilst those who are reduced by disease, and accustomed to.a 
profuse discharge, are rendered highly irritable by the con- 
tinuance’ of both, and predisposed, in consequence, to irri- 
tative fever on the application of an exciting cause. A state 
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of fever ensues, soon followed by an inflammation of a 
particular part, which is generally that which is most pre- 
disposed to disease, and therefore, in Great Britain and 
among Englishmen, the lungs are most commonly affected. — 

If the disease had been merely an inflammatory attack on 
the chest, with the usual symptoms of pneumonia, it would 
not have required any elucidation. It was a disease not 
characterized by the usual and s.ost prominent symptoms 
of inflammation of the chest that I particularly noticed, and 
without the usual symptoms of inflammatory fever ; for, on the 
contrary, that which accompanies it, usually bears the type of 
any fever endemic of the country at the time, whether it 
be intermittent or typhus, and the true symptoms of disease 
of the chest are detected only when too late. That a dis- 
ease of this kind may occur without any wound whatever, 
I very well know; for, after the retreat of the army from 
Madrid and Salamanca, a fever of a low kind appeared in the 
second division of the army, shortly followed by an inflam- 
matory affection of the chest of so obscure a nature, that 
dissection alone pointed out its constancy in every fatal 
case ; and although symptoms appeared to forbid venesection, 
dissection demonstrated the necessity for it; and the success 
which followed, attested its efficacy at the commencement of. 
the attack, even if the symptoms did not seem absolutely to 
require it. Of a disease of this nature with a wound, the 
following is an example. 

John Hodges, 3d Guards, xt. 21, was wounded on the 
18th of June by a musket-ball, which entered a little below 
the anterior part of the right shoulder, passing out behind ; it 
went on favourably till the 15th of July, both wounds having 
a healthy appearance, and discharging good pus, when the 
arm became tamid and painful; he had rigors and other symp- 
toms denoting the formation of matter, but it did not reach 
the surface till the 21st, when it was opened, and a very large 
quantity of offensive pus was evacuated. During the period 
specified, he constantly laboured under more or less fever, with 
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slight cough and expectoration, for which he took saline pur- 
gatives and febrifuge medicines. At the time of opening the 
abscess, the fever was much abated, and what little he had 
was of a low type. 24th. Passed a very restless night, and, 
for a few hours, was delirious ; complains of pain in the chest, 
and expectorates a considerable quantity of purulent sanguine- 
ous matter; pulse quick ; but notwithstanding he was very low 
six or eight ounces of blood were drawn from the arm. 25th. 
He passed another restless night, but his pains and fever were 
much abated; blood drawn yesterday did not exhibit the in- 
flammatory appearance; expectorates freely; the discharge 
from the abscess continues very offensive, and the original 
wounds have assumed an unhealthy appearance. <A pec- 
toral mixture was ordered, and acidulated barley-water pre- 
scribed him for common drink. 26th. He had little or no 
fever; expectoration diminished, and no pain whatever in 
the chest; he was however extremely low. Wine and sago > 
and a pint of milk were ordered him. In the evening he was 
somewhat sunk—Applicetur sterno emp!. lytte. About 11 
p.M.there was a discharge of bloed from the abscess, to 
the quantity of about half a pint, from the effect of which he 
never rallied. He died at three o’clock on the morning of 
the 27th. 
Appearances on Dissection. 

The ball was found to have passed completely through the 
spongy part of the os humeri, below its head; the muscles 
ov the outside of the arm were greatly disorganized, and the 
whole arm above the elbow was nearly in a state of mortifica- 
tion; it was impossible to discover from whence the hemor- 
rhage came, but in all probability it: was from one of the arti- 
cular arteries. 

On examining the thorax, a large quantity of serous fluid 
was discovered in both sides; the pleura was covered with a 
layer of purulent matter, the air-cells of the right lung (the 
affected side) were filled with pus; and on the external 
surface were observed many small tubercles. The left’ lung 
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was much inflamed, but no pus could be observed in its 
substance. | 

The following case, for which I am indebted to Dr. Gor- 
don, is a good example of translation of disease from ge- 
neral irritation, and of the impossibility of following nature in 
all her proceedings: butit must be observed, that an incurable 
disease existed from the first, which no operation could relieve, 
although it might increase. 

Michael Abernethy, first battalion 7th regimeut, was 
transferred, on the Ist of January, from the first to the 
second division of St. Louis’ Hospital, with an abscess a little 
above the left knee-joint, in a depending situation. There was 
considerable swelling and. inflammation without any determined 
edges. The swelling extended all the way up the thigh as 
far as the pubes, and downwards to the leg and foot, which 
were cedematous. The knee-joint was much swollen ; and there 
he complained principally of pain. Fluctuation was very 
obvious all round tie joint, and to some extent above it. His 
health was very. much impaired, and he was becoming hectic, 
pulse 150, and very feeble, tongue white and parched, skin hot, 
bowels regular. A free opening was made into the abscess, 
when upwards of three pints of fluid were discharged. The 
first pint and a half was principally serum, mixed with a 
small quantity of blood; it was ichorous, and as if coming 
from a carious bone; it gradually became thicker, till at last 
pus was discharged, with an oily matter floating on the surface 
of it. The thigh was well fomented, and afterwards en- 
veloped in a large poultice, which was frequently renewed. A. 
bandage was then applied moderately tight from the top of the 
thigh as far as the incision, and another from the toes to the 
knee. The bandages were kept constantly wet with the cam- 
phorated spirit of wine: bark with sulphuric acid were ordered 
every three hours; a grain and a half of opium twice a day, 
a quart of wine and two gills of brandy daily, with low diet, 
eggs, rice, and milk. 

2d. Feels himself easier— There has been very little 
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discharge since last report— Passed a restless night; and 
coughed a great deal—The swelling of the thigh and leg very 
much reduced, and the fluctuation, which had existed about 
the joint, gone— Pulse 130, rather fuller, bowels nin 
tongue white. 

3d. Has a hectic look, and senile a great deal during 
the night— Thigh and leg of the natural size, but foot much 
swelled — Rather more discharge from the wound than yester- 
day — The wound itself has an unhealthy appearance, and the 
discharge fetid—Last night his respiration was very laborious, 
and, upon examination to-day, a large tumour was disco- 
vered in the course of the pectoral muscles, extending from 
near the nipple to the axilla and scapula— He complained of 
great pain shooting along it to the top of the shoulder, parti- 
cularly upon the slightest pressure—There was an evident 
fluctuation, and, on making a small incision into it with a 
lancet, a quantity of matter was evacuated, much of the same 
nature as that which was discharged from the thigh—It was 
well fomented— A compress applied in the direction of the 
sinus towards the scapula, and a small poultice was laid over ° 
the opening — Pulse 130, and extremely weak. 

4th. Better in every respect— His breathing is easy, and 
he feels no pain in the breast — There is an indurated circum- 
scribed swelling round the wound— Very little discharge from 
the, thigh, the swelling of which is entirely reduced — Slept 
very well— Perspired much— Pulse 105, and fuller— Tongue 
clean — Bowels open— Has a hectic flush at Se ae 
very high coloured— Medicines continued. 

5th. Slept well last night, and feels easier to-day — Did not 
perspire so much— Discharge from the breast more consider- 
able, and fetid—The matter comes entirely from above, 
from a sinus extending towards the scapula, and is evacuated 
only by a firm degree of pressure — Respiration is now become 
free, and the cough very trifling— Wound of the thigh 
sloughing. | 
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6th. Had a pretty good night, and feels no pain whatever 
——Perspired a great deal—Discharge from the breast of an un- 
healthy nature—A small slough thrown off from the thigh— 
Pulse 100, and weak— Bowels open. | Continuentur remedia 
omnia — Habeat quoque pulv. cinchon. Zss 2“* quaque hora. 

7th. Had considerable diarrhoea all last night — No griping 
— Great prostration of strength— Discharge from the breast 
more considerable, and from the thigh very copious, but of 
a more. healthy nature— Pulse quick, and weak—Tongue 
furred — Died at night. 

N. B. This man was admitted with acute rheumatism 
marked upon his card; it was some time before it was defini- 
tively settled that an abscess was forming; during the interme- 
diate time, about ten days, he took saline and diaphoretic me- 
dicines, and fomentations to the part, occasionally stimulating 
embrocations. He never complained of any pain in the chest 
that. could at all indicate the formation of an abscess, al- 
though he sometimes mentioned a tightness across his chest, 
attributed, at the time, to catarrh, many symptoms of which 
he had at his entrance into the hospital. ' The period be- 
tween the opening of the abscess in the knee, and his first 
complaint of the tumour in his breast, was about thirty-six 
hours. There was an erysipelatous blush round the base of 
this tumour, it pitted on pressure. 

Dissection. 

It proves to be xecrosis of the femur. The abscess in 
the chest extended a little way below the pectoral muscle and. 
clavicle, but had no connection with any of the bones; there 
were found several calcareous concretions in the lung. of 
the left side, which was adhering to the pleura costalis, or 
showed marks of chronic inflammatory action. The back part 
of the lower end of the femur was entirely denuded of perios- 
teum to a considerable extent, but not the condyles; the 
matter had not penetrated the joint of the knee: on the rest of 
the bone over its whole surface, in lieu of periosteum there was 
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a thick layer of pulpy matter, smooth, and of a red colour, 
which, when cut into, was found to contain callous or ossific 
matter ; it firmly adhered to the bone: the upper abscess had 
a communication, with the hip-joint. 

The following case, by Mr. Boutflower, will illustrate 
more fully my meaning in regard to the nature of this disease 
when accompanied by fever of the typhoid type. 

John Lomax, of the Guards, was admitted into the ge- 
neral hospital at Colchester, on the 27th of August. It ap- 
pears he was wounded at the battle of Waterloo, and in 
consequence suffered amputation of the right arm on the 
23d of August; the operation was performed midway be- 
tween the shoulder and elbow joints. On his admission he 
was in a state of high fever of the typhoid type, and was 
unable to give any very distinct account of himself; he . 
stated, that in hospital at Antwerp he had the ague for many 
days, which left him for a short time, but returned again 
on his passage on board ship to this country; that on the 
25th he was attacked with pain in the side, which was very 
severe on the 26th, on which day a blister was applied to 
the affected part, which greatly relieved him. The stump 
had ‘an unhealthy appearance, and evinced a disposition 
to separate. On the 28th he was free from pain; but his 
febrile symptoms were not abated, and there was a tendency 
to delirium. He continued with little alteration on the 
29th, but sunk rapidly on the 30th, notwithstanding the use 
of the most powerful stimuli, and died on the evening of 
the 3lst. 

Appearances on Dissection. 

A quantity of serum mixed with pus was found on the left 
side of the thorax; the pleura pulmonalis, on both sides, was 
covered with a thick layer of coagulable lymph; the pericar- 
dium was distended with fluid. 

The liver was found enormously enlarged, pushing up 
the diaphragm, and» completely displacing the lungs on the 
right side: in its substance a large abscess was discovered 
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containing at least a quart of pus. The stump did not ex 
hibit any peculiar appearance. ny 

T have said, that when an endemic disease prevailed {page 
252), the symptomatic fever, which ensued would frequently 
assume the same form, and there never was, perhaps, a 
better illustration of this, than in the difference of disease 
in the hospitals of Brussels and those of Antwerp. The sol- 
diers in both were, in many instances, of the same regiments, 
and in all things, previously to their admission into the hospi- 
tals, precisely under the same circumstances. Yet at Antwerp 
the type of fever was generally intermittent, becoming con- 
tinued, and even of the typhoid form when accompanied with 
local inflammation ; whilst at Brussels it maintained its usual 
character. 

The following case, transmitted to me by Dr. Higgins, 
Deputy Inspector of Hospitals, and principal medical officer 
at Antwerp, I have transcribed at length, because it shows 
the nature and symptoms of the disease prevalent there, and 
the appearances on dissection, which were very nearly alike 
in all those who died after operation. 

A soldier of the 92d regiment, forty years of age, was 
wounded by two musket-balls in the right hand and wrist, on 
the 25th of June. On the Sth of July the arm was’ swollen 
above the elbow, the hand cedematous, the discharge profase 
and fetid, countenance sallow and dejected, the skin hot, 
bowels confined, tongue loaded, pulse ninety. 6th. The bowels 
opened by medicine, tongue cleaner, skin cool, pulse eighty, 
wound discharges profusely, patient much debilitated. 8th. 
The arm amputated above the elbow. (The whole fore-arm 
lost in consequence of the operation having been delayed, and 
the extent of the swelling and inflammation which ensued.) 
Oth, 10th, and 11th. A little increase of fever, the bowels being 
kept open, and saline medicines administered. 12th. Had a 
paroxysm of intermittent fever, which he has been subject to 
since the expedition to Walcheren. On removing the dressing, 
the edges of the stump were retorted, the discharge copious 
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and fetid, respiration hurried, complains of thirst, skin «hot, 
pulse 90, skin tinged of a yellowish colour., 14th. Had a 
return of the paroxysm this morning, respiration still hurried, 
pulse 95, bowels open, head affected in consequence of the 
long continuance of the hot fit. . Stump very irritable, and 
discharging profusely. Calomel and antimonial. powder were 
given everv three hours, and saline draughts; the. bowels 
kept open. 15th. Complains to-day. of fulness and pain 
in the left side; pulse 100, skin tinged of. a deeper, colour, a 
sense of suffocation in the horizontal position. . A blister was 
applied to the whole of the left side. 16th. The, blister rose 
well, but did not relieve the pain in the side. . Was delirious 
during the night, vomited frequently, and about the usual 
period of the attack of the intermittent he became insensible, 
and died in the evening. 
Dissection. | 

On opening the chest, the lungs were found to aalesca to 
the pleura costalis in several places, had lost their usual 
spongy texture, and were dense like liver; a quantity of 
serum and coagulable lymph was contained. in. the. left side, 
sufficient to prevent the dilatation. of the lung, in which a 
small abscess had also: formed. The viscera of the abdomen 
were sound, with the exception of the liver, which was en- 
larged to twice its usual size. 

Dr. Hennen, page 272 of his atnahice nid on “Military 
Surgery, has related the particulars ofa case which was 
communicated to him by Staff-surgeon Hughes, of an abscess 
of the liver taking place nine days after secondary amputation 
of the thigh, and destroying the patient on the fourth day 
from the appearance of the attack. 


“ 


On the Operation of Amputation. | 
There is a great difference in the manner of performing 
primary and secondary operations in military surgery, arising 
from'the parts'divided being in the one case sound,, in the 
T 
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other frequently the reverse. There is no less difference in 
the method of cure. In the one it is to be expected in great 
part by adhesion, whilst in the other, where the parts are not 
sound, it is seldom effected, but by suppuration and granula- 
tion; and the attempt to alter this course of nature by the 
interference of surgical art, is always very painful, is often 
the cause of much mischief, and frequently of death. 

In primary amputations, or in the natural state of parts, 
the loose attachment of the cellular membrane to the fascia, 
and to the muscles beneath, ‘admits of much retraction of 
the integuments; and when the first incision is made 
through the fascia, they retract considerably; which 1s 
greatly increased if the assistant grasps the limb with both 
hands previously to the incision being made, and pulls the in- 
teguments as much upwards as possible, putting the skin to, 
be divided on the stretch, and rendering its division more 
easy to the surgeon, and less painful to the patient. If the 
limb be also firmly grasped below, and the integuments made 
tense downwards, the division of the skin will be more readily 
effected, and so much of the integuments will be saved in con- 
sequence of the retraction upwards, that it will not be neces- 
sary to dissect them back in the manner recommended in 
many surgical works. It will be sufficient to separate the 
threads of fascia adhering below with the point of the same 
knife, to obtain an ample covering for the stump, . with- 
out putting the patient to the torture of having his skin 
pinched, and dissected back for the space of a couple of 
inches, and for four or five minutes. Bromfield and Allanson 
inveigh against this practice; and military surgeons during | 
the last war proved it to beso unnecessary, that it is now ac- 
knowledged in general to be so by those who formerly recom- 
mended it; but in the adoption of it, they do not at all seem 
to be aware, that the fascia and integuments should be 
divided by the same incision, when the whole will retract 
much further than the skin and cellular membrane could do, 
if the fascia remamed to be divided by the second incision. I 
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consider this simple direction to be of great importance, in 
the saving of time and pain to the patient, whilst it adds 
to the facility with which the operation is accomplished, and 
prevents the lodgment of matter between the skin ‘and the 
muscles, which frequently occurs in the usual method of doing 
this part of the operation. 

In operations performed from the third to the . twelfth 
day, in parts at a little distance from the injury, this re- 
traction will not always take place toa sufficient extent, either 
naturally, or by the force of an assistant, from the quantity 
of coagulable lymph thrown out; it will m these cases be 
necessary to separate it to a greater distance from the parts 
beneath, without however turning it back, as is usually recom- 
mended, like the topof a glove. It will also be frequently ad- 
visable to dissect out some of the jelly-like substance that fills 
the cellular membrane underneath, if union be desired. 

In secondary amputations (with the exception of those 
in which the operation is required in parts actually unsound), 
the integuments will retract sufficiently by the means proposed ; 
the lymph thrown out during the active inflammation having 
been absorbed, and the integuments being more in their na- 
tural state. 

In cases in which there is great debility, and the loss 
of blood is to be feared, Brunninghausen recommends that 
a bandage be applied to the extremity to be removed, so as to 
press the blood on from the vems, previously to the incisions 
being made; and if this be done after the compression has 
been made on the artery by the thumb, it may be serviceable, 
provided:the patient can bear the pressure. If the tourni- 
quet has been applied, it will be of little use, and in very 
few cases should it be resorted to* 

It is usually allowed, that nee appearance of the stump, 
when the bone is sawed through, should be that of a broad 
inverted ‘cone, the bone forming the apex, but well de- 

* Briinninghausen, Erfahrungen und Bemerhungen tiber die Am- 
putation, p. 67, Bamberg 1818. 
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pressed. To effect this, the muscles must be cut through at 
unequal lengths, to allow of the greater retraction of those 
_ not attached to the bone. I-consider this may be duly accom- 
plished, in general, by two circular incisions, even in the 
thigh ; one dividing the loose muscles running to be inserted 
in the bones below, with such part of those attached to the 
bone as cannot be avoided; the other, those having their 
attachment at the place of division. If the first incision leave 
any of the long muscles undivided, they may be completely 
cut through by a touch.of the knife, and those that cannot 
retract are to be divided close to the edges of those that 
are retracted, by the next circular incision, which should be, 
if possible, down to the bone*. If the bone were to be now 
sawed off, it would not be well covered by the muscles; 
neither would it form a cone with the apex depressed or elon- 
gated : itis necessary therefore to dissect back the muscles 
adhering to it for the space of from two to three inches, as the 
size of the limb or other circumstances may require; and in 
doing this a large scalpel will be the most useful. 

In secondary operations, it is necessary to leave more 
muscle than in primary ones, or, in other words, to cut the 
bone shorter; for the muscles on the under-part, if in the 
thigh, will retract and diminish much more than is frequently 
supposed; so much indeed, as to induce some surgeons to cut 
through them first by a semicircular incision, and allow for 
their retraction on dividing the others afterwards; but this is 
not necessary. / 

In secondary amputations, where there has been much 
suppuration in the limb, a sinus may run up, unknown to 
the surgeon, and a stream of matter follow the knife. In 
these cases, if the sinus extends only a short way between the 


* I have omitted the direction usually given to incline the edge of 
the knife upwards, so as to make an incision slanting inwards; be- 
cause it is never done when attempted, and if it could be done, is 
not necessary for the formation of a good stump. See the observa- 
tions on this subject ‘On Amputation of the Thigh.” 
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muscles, the membrane lining it may be dissected out, or it 
may be left without much disadvantage ; but if the matter has 
lain upon the bone, it will have become diseased; necrosis, 
and a train of constitutional symptoms, will be the conse- 
quence, frequently terminating in death. In these cases, the 
amputation should be immediately begun higher up, at such 
distance as will include the diseased portion of bone, whether 
it be in the upper or lower extremity. | 

The muscles, having been divided and separated from the 
bone or bones as far as may be deemed necessary, are to be 
kept back at the proper place for the division of the bones, by 
a retractor of linen or leather, or any instrument that will 
allow the free motion of the saw without injuring the muscles. 
Where there has been much inflammation, or the limb is very 
large, there is some little difficulty in effecting this, and in- 
struments have been invented to close on the bone, and push 
the integuments back. In the numerous amputations I have 
performed, I never found any difficulty not easily surmounted 
by the linen retractor in common use, aided by the hands: of 
an assistant ; and as it admits of pressure or retraction being 
made on any part desired, without much pain to the patient, 
or injury to the muscles, I prefer it to any thing I have yet 
seen for the purpose. 

Before the bones are sawed, the periosteum should be cut 
through, without scraping it either upwards or downwards, as 
this practice is not only unnecessary but detrimental; for, when 
a portion of the bone is scraped, the saw is frequently placed 
in the middle, and the bone above being thus denuded of its 
natural covering exfoliates, delaying the cure, and causing a 
bad stump. It is true, that this does not invariably follow, as 
cause and effect, but it so frequently takes place as to, be 
almost a constant effeet of such proceeding ; and the caution 
to avoid it, although the fact was known to both Petit and 
Richter, I consider one as important as any in this book, 
because it was not attended to previously, in the manner in 
' which it ought to have been. 
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If the saw be applied to the edge of the periosteum above, 
there is no necessity to scrape it below, as it is going to be re- 
moved ; indeed I have oftenssawed through the bone without 
previously touching the periosteum, and the stumps have been 
as soon healed, and with as little inconvenience, as any 
others. | 

In sawing bones, a saw is to be selected of a large size, 
that cuts with both edges, backwards and forwards, which 
expedites the operation, and, what is of more consequence, 
helps to prevent splintering when the bone is nearly divided ; 
as the forward motion is more forcible than the backward, with 
which the operation generally terminates when the saw will cut 
in both directions. The saw should be as thick, or thicker at 
its edge than in the blade, or it will be confined in its own 
track. The limb, above and below, should be held steady, 
and perfectly horizontal. The saw should be used, not with 
short strokes backwards ‘and forwards, but with a long and 
steady motion for nearly its whole length, placing the heel first 

‘on the bone, and drawing it upwards. The point should in-. 
cline downwards; and when the bone is two-thirds divided, the 
saw should gradually be used more lightly, so as to cut the 
last portion without splintering; which will also in a great 
measure be prevented, by the assistants holding the limb 
steadily, and rather a little raised, so as to take its weight off 
the bone, and yet not impede the motion of the saw, which 
_ should now be inclined downwards nearly to a perpendicular ; 
whereby the under part of the bone is cut through, and the 
side next the operator reserved to the last—a method of using 
the saw, which if it be adopted without any deviation, can 
hardly fail of dividing the bone in the most desirable manner, 
whilst it is frequently splintered, when doné in the way 
usually recommended. | 

The arteries of a limb are next to be tied with round liga- 
tures made of silk waxed, two threads being sufficient for the 
large arteries, and one for the smaller ones, or three threads 
for the femoral artery at the groin; not that the action of the 
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vessel would burst the ligature, but the force generally em- 
ployed in drawing it on so large a vessel, will weaken it very 
much if it be not sufficiently strong. The great object of the 
ligature is to retain the sides of the artery as nearly as possible 
in apposition ; it should therefore be pulled out by a tenaculum 
that will readily pierce its coats. The ligature is to be carried 
noosed on the tenaculum, and when the artery is separated 
from its accompanying vein, nerve, and cellular membrane, 
the noose is to be put over it and firmly tied ; a second knot 
being made for security on the principal arteries, and a double 
noose or surgeon’s knot made by putting the thread round the 
first knot a second time, for the smaller arteries. The nerve 
is always to be separated from the artery by the scalpel, if it 
cannot be done by easier means. 

In primary amputations there are in general but few arte- 
ries that require the ligature; in secondary amputations there 
will be twice or thrice as many, making a difference in the pe- 
riod of time required for the operation, that is occasionally 
distressing, and is sometimes fatal. 

The principal artery of a limb can in most cases be readily 
distinguished and secured, without slackening the tourniquet, 
or raising the compress, where there is no tourniquet applied : 
it will be known by its round open mouth, containing florid 
blood. Ifthe artery should have retracted within its sheath 
of cellular membrane, so that this open mouth and the firm 
white coats of the vessel cannot be distinctly seen, as it is 
transfixed by the tenaculum, the sheath must be separated, or 
slit up, so as fairly to expose the artery before it is tied. The 
face of the stump is to be cleansed with a warm dry sponge, 
and the compression raised, provided no more vessels can be 
seen. Other arteries now show themselves; one is selected, 
compression is again Mee. and so on, until the whole are 
secured. When only three or four small ones remain, it is 
better to remove or entirely loosen the tourniquet; for, as 
Bromfield has observed, the repeated tightening and loosening 
of the tourniquet will cause a number of small vessels to 
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bleed, which, if it were removed, would contract, and not re- 
quire the ligature. Any bleeding that ensues can be stopped 
by the points of the fingers on the vessels, until it be conve- 
nient to tie them. 

Sometimes, after the principal artery of a limb has been 
secured, hemorrhage will continue from its sides above the 
ligature, arising in general from some small branches which 
have been cut shorter, or have retracted more unequally than 
the principal trunk. Instead of puzzling at this for ten 
minutes screwing and unscrewing the tourniquet, and at last 
diving with a needle, and laying the foundation for a secondary 
hemorrhage by pricking the artery; let it be transfixed and 
pulled out by the tenaculum, and separated a little with the. scal- 
pel from its connections, as high as these troublesome openings ; 
when a ligature is to be put upon it, and the end of the artery 
cut off with the scissors ; and I never saw this ligature pushed 
off a large artery when properly tied, This inconvenience is 
in general avoided by the division of the muscles; the -opera- 
tor taking care to divide the principal artery at one stroke of 
the knife, and with it half an inch at least of surrounding 
substance on each side, when these small vessels will give 
no tronble. This is another precaution which may appear 
trifling, but is often of great value. | 
' When the tourniquet 1s applied close to the place of am- 
putation, the muscles and blood-vessels contract within the 
limits of the action of the band of the instrument, and while 
it remains tight the principal artery cannot be discovered ; oc- 
casionally, not even when it is loosened ; in this case it is ne- 
cessary to take it off altogether, for it presses upon the mouth 
of the vessel, or rather it presses the ends of the muscles © 
against it; and very little compression upon the orifice of a 
large artery, such as the axillary, is'Sufficient to prevent it 
bleeding. It is in this way that the principal artery has not 
been found after amputation, of which I have seen several in- 
stances, which have sometimes given rise to very serious 
hzemorrhages. iF 
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When there is bleeding from any particular part, both ve- 
nous and arterial, in larger quantity than can with propriety 
be overlooked, the part ought to be pressed upon by the points 
of the fingers, one on each side, or rather separated ; the blood 

should then be absorbed by a small piece of sponge, when the 

vessel will be found retracted within the muscular fibres sur- 
rounding it, which prevent the flowing of the bleod per sal- 
tum ; if this fail, a slight touch with the scalpel will show the 
vessel, and save much unnecessary delay. I have seen the 
arteries of a stump occupy a person a quarter of an hour, ane 
‘were not even then properly secured. 

As each ligature is tied, one end. should be cut away close 
to the knot, by which means they are prevented from acting 
in so great a degree as setons. The stump should lastly be 
sponged, but not washed with cold water, which will generally 
restrain any oozing that may occur. The only two cases of 
hemorrhage after amputation, that I recollect ever to have 
happened ‘to myself, were in consequence of neglecting this 
precaution ; one in a Frenchman after the battle of Albuhera, 
the other after the battle of Toulouse. In the latter there 
was no oozing or bleeding whatever from the stump when it 
was closed, but two arteries soon showed themselves, and 
bled so profusely as to require the ligature.. In neither in- 
stance did it affect the goodness of the stump, and I am dis- 
inclined to believe, where the operation has been otherwise 
well performed, that it will be a sufficient cause for the pro- 
trusion of the bone. | 

Some surgeons have lately adopted the practice of cut- 
ting off both ends of the ligatures, close to the knot on the 
artery ; uniting the parts, if possible, over them, and allow- 
ing the knots to find their way out as they can. The edges 
of the wound, in some instances, have united thoroughly in 
a few days, and when the. knots have come off the ends of 
the arteries, they have caused small abscesses to be formed, 
which point at the nearest external surface, and are dis- 
charged’ with little uneasiness. I know that. many cases, 
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treated in this manner, in the campaign of 1813, ended suc- 
cessfully, and healed in as short a time as the most favourable 
ones by the usual method; and at Montpellier, in June 1814, - 
M. Delpech, Professor of Surgery in that university, showed 
me at least twenty cases, in which he had tried this method 
with success. I have seen, however, in several instances, 
some ill-looking abscesses formed by the knots, which have 
appeared at various intervals of time, some after several 
months, prolonging the period of cure, and giving rise to 
much unnecessary uneasiness. 

I consider this improvement as very valuable, in all cases 
that will not unite by the first intention. The ligatures, if 
there be many, form into ropes, are the cause of much irrita- 
tion, and are frequently pulled away with the dressings; by 
cutting them off these evils are avoided, and the knots will 
come away with the discharge. It is adopting the practice, in 
a view diametrically opposite to that of its advocates, but it 
will be found very advantageous in all cases of operations per- 
formed in unsound parts, or in irritable or bad constitutions, 
where union will not take place, or only in a slight degree. 

Since the foregoing observations were published in the first 
edition, several gentlemen have favoured the public with their 
opinions on the subject of ligatures cut close to the knot on 


_ the vessel; and the merit of adopting this plan has been 


claimed by many, although it does not appear to belong to 
any of those who have done so. Dr. Hennen has published 
from the seventh volume of the London Medical Journal, part 


of a letter from Mr. Lancelot Haire, of Southminster in Essex, 


dated November 1, 1786, in which he mentions having cut 
off both ends of the ligatures on the vessels with considerable 
success, and attributes the idea of doing it to a surgeon, a 
friend of his, whom he does not name. It is probable that 
this gentleman was really the first proposer of the method; 
but be this as it may, it is certain that it was not followed, 
and appears to have been forgotten (although Dr. Fergusson 
informed Dr. Hennen he saw it tried in Sweden in 1803), 
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until about the year 1813, when Dr. Physick in America 
seems to have practised it: and from some notice of it having 
reached Dr. Hennen, he was induced to try it at Bilboa, from 
whence it was introduced into the British army. It would 
appear that the French about the same period had received 
some intimation of it, although they seem desirous of claiming 
it as a discovery; and Mr. Lawrence in London introduced 
it into St. Bartholomew’s hospital, as a new method. 
Whether the idea occurred to these different gentlemen at 
the same time, but independently of each other, is not of much 
consequence, as they have all been anticipated by Mr. Haire 
and his friend. The merit of the practice must be in its uti- 
lity. I have given my opinion decidedly in favour of it in all 
cases of amputation which are not expected to unite by the 
first intention. The only remaining question is, whether: the 
practice is equally good in cases in which union may be ex- 
pected ; and it has been urged in reply to my objections, that 
I have not stated the nature of the abscesses which took place 
in the cases to which I have alluded, nor the sort of ligature 
employed. When I wrote, I had only seen the common 
ligature used, which was made of silk in’ the usual manner, 
the knots of which were discharged in several different cases, 
by means of small abscesses which opened in the line of cica- 
trization, and in some instances leaving sinuses running down 
to the ends of the arteries from which they had separated. 
When this took place below the knee, it delayed the period 
of cure beyond the usual time, and might have given rise to 
disease in the stump, or, from its vicinity, in the bones them- 
selves. 

‘In the cases which have come under my observation, it 
certainly did not do so, although the knot had been retained 
for several months before it was discharged. The cure, upon 
the whole, did not appear to be much expedited, whilst the 
patient could not consider himself free from accident or un- 
easiness for several weeks or months. 

Since the period at which I wrote, the inconvenience at- 
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tending the discharge of the knots has been attempted to be 
obviated by the substitution of dentist’s silk by Mr. Lawrence, 
of catgut by Sir Astley Cooper, and of silkworm-gut by 
Mr. Fielding, on the principle, that partaking more of the 
nature of the animal body, they might be absorbed, or remain 
quiet without causing an irritation, which would give rise to 
the formation of abscess.. There can be no doubt, if this could 
be accomplished, but the short-cut ligatures ought to supersede 
all others. The practice, however, has not been so favourable 
to them as to cause it to become general; and for my own 
part, I still prefer the single ligature, especially in all cases of 
amputation where there are two bones concerned. 

When the ligatures are cut short, a single thread of the 
dentist’s silk should be used instead of the more usual liga- 
ture made of common silk or thread; but: opportunities have 
hitherto been wanting to prove in a satisfactory manner that 
this or other animal substances have been absorbed; although 
it. is: known, that other short-cut ligatures, when they have 
not been discharged, have been enclosed by thickened cellular 
membrane, forming a small knob by the sides of the vessels, 
in which they had remained in a perfectly quiet state*. 

The opinion of the propriety of closing a stump by adhe- 
sive plaisters, with the view of obtaining union by the first 
intention, has been so long received in England as to become 
almost a law in surgery, and it may appear presumption to 

doubt its correctness; there are, however, many cases in which 
I am confident it does harm; and this circumstance forms an- 


~ * For further information on the subject of ligatures, the reader is 
referred to a paper in the Edinburgh Medical and Surgical Journal, 
vol. ii, page 176, called the ‘‘ Inquirer,” by James Veitch, Esq., late of 
the Naval Hospital, Plymouth; Dr. Hennen’s work on Military Sur- 
gery, page 174; Mr. Lawrence’s papers in vol. vi and viii of the Me- 
dical and Chirurgical Transactions; Sir A. Cooper, in Cooper and 
~“Travers’s Essays, part lst; the American Medical Recorder, vol. ii, 
October 1819, in which Dr. Physick’s claims are noticed; Mr. Cross, 
in the London Medical Repository, vol. vii; Mr. Fielding, in the second 
volume of the Trans. of the Med. and Chir. Society. of Edinburgh. 
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other important point in the consideration of Lia and se- 
condary amputations. 

In the civil hospitals in England, amputation is seldom 
attempted but in sound parts; in military hospitals it is 
often absolutely necessary to perform it in unsound parts. 
Surgeons in civil life always therefore endeavour, and in gene- 
__ral with success, to promote union by the first intention; and 
in this practice they have been followed by military surgeons, 
without due regard being paid to the difference of circum- 
stances. The Baron Larrey and a number of. other French 
surgeons, having found the operation fail when they closed 
their stumps, and much mischief, or even death, ensue when the 
compression of the adhesive straps was considerable, have run 
into the other extreme, and direct that in no case should this 
adhesion or union by the first intention be attempted. Larrey 
says, page 379, vol. ii, ‘“‘I do not unite the wound by 
the first intention. I have shown the inconvenience of this 
‘method in several parts of this work;” and at page 481 of 
vol. ii, after giving directions how to perform the operation, he 
says, ‘‘ All that is required to keep the edges forwards, and 
near each other, is a circular bandage moderately tight; and a 
piece of linen having a number of eyelet-holes cut into it, 
which covers the wound; a little charpie is to be laid above 
this, and retained in its place by compresses in the form of a 
cross. The dressing is completed by a roller of sufficient 
length to regulate the action of the muscles and prevent their 
retraction, without passing over the face of the stump.” 

This differs but little from Mr. O’Halloran’s method of 
dressing his flaps until suppuration is established, and then 
uniting them. In primary cases, it is certainly an unnecessary 
delay to the cure, as well as exposing the patient in many in- 
stances, where great attention cannot be paid, to retraction 
of the muscles, exfoliations of the bone, and all the evils 
that formerly attended this operation. It is unnecessary, 
however, to dwell upon this point in cases of primary opera- 
tion in sound parts ; the advantages of procuring union of the 
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stump in them are too well known to require discussion ; and 
with all the respect I entertain for M. Larrey’s opinions and ex- 
perience, I cannot help thinking he has fallen into error, from 
not sufficiently discriminating between primary and secondary 
operations ; or rather, between those performed in sound and 
unsound parts. No mancan possess more facility in operative 
surgery than the Baron Larrey, and I conceive he must have. 
met with the same successful results as the British military 
surgeons, if he could have been induced to employ the same 
means of cure. | 

In unsound parts, union by the first intention will not 
take place: their vital powers are frequently weak, and un- 
equal to carry on any high action, or support themselves under 
it. When parts thus situated are brought into close contract 
by adhesive plaisters, the patient is easier for the first twenty- 
four or forty-eight hours, he then becomes restless, irritable, 
the stump swells, the constriction of the plaisters brings on in- 
flammation, more evident however by the tumefaction than 
the redness of the parts. There is constant fever, a gradual 
prostration of strength, and the patient at the end of two or 
- three weeks dies exhausted. | 

In other cases of secondary amputation, where the opera- 
tion has been performed in parts apparently sound, and the 
wound has been brought into close contact, the symptomatic 
fever frequently returns with violence ; although the integu- 
ments unite, with little or no external swelling or inflammation, 
and all appears to do well in the wound; yet the constitutional 
irritation increases rather than diminishes, the skin becomes per- 
manently hot, the pulse very quick, with a gradual deterioration 
of all the symptoms usually attendant on irritative fever, under 
which the patient at the end of ten or fourteen days is carried 
off. On examining stumps of this kind after death, I have in- 
variably found, although the integuments had united, and the 
line of incision had nearly cicatrized, or had in great part com- 
pletely done so, that the muscles beneath were far from being in 
that situation; and in many instances, they were in a sloughing 
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or diseased state, which affected two or three different parts, 
where the continuance of disease had not caused the ulcerations 
to communicate. The ends of the great vessels have not 
always been concluded in the diseased parts, and have appeared 
perfectly healthy ; at other times, sinuses have run up between 
the muscles and by the sides of the vessels, and I have seen 
them engaged in the disease, and containing pus. In four 
cases I found the femoral artery lying quite open on the face 
of a stump of this kind, without any apparent obstacle to the 
free passage of blood through it, and yet no hemorrhage took 
place ; which I cannot satisfactorily accountfor, having nevér 
seen the femoral artery lying open in any other wounds in 
which life had been preserved, without the occurrence of 
heemorrhage*. 

In the most favourable state of the stump the diseased parts 
do not extend very deep, yet the thickening of the cellular 
membrane composing the sheaths of the vessels is often con- 
siderable, and the disease is frequently communicated. along 
the vein, which is found to contain pus even as far as the vena 
cava, inducing some gentlemen to suppose that the whole com- 
plaint arises from inflammation and suppuration of the great 
vein; and the knowledge of the same mischief occurring when 
the vena saphena has been tied, on account of varicose veins 
of the leg, has not a little contributed to support the opinion. 
When I have met with this appearance, I have always consi- 
dered the vessels as participating in the disease, which had existed 
some days, and that they were not primarily affected. Having 
found in all of those that died, that there was ulceration or 
even sloughing in several places, or for a great part of the 
muscular surface of the stump under the united integuments ; 
and observing in those that recovered, that the stump always 
opened out and showed a diseased surface, which afterwards 
granulated and healed from the bottom, I was led to believe, 
and still think, that the complaint commences on the face of 


* See Dr. Thompson’s Lectures on Inflammation, page 556.. 
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the stump, and is the cause of irritation, which sooner or later 
is communicated to the vessels, when the fate of the patient is 
more quickly decided. 

Whatever may be the original seat of the complaint, I never 
saw a fatal case in which there was not ulceration or sloughing 
of the internal part of the stump; and I am not conscious I 
have ever seen one that appeared to suffer in this way and yet 
recovered, in which the adhesion of the integuments did not in 
part, or totally, separate, and in which the antiphlogistic regi- 
men was not strictly enforced. In cases of this kind, general 
blood-letting to a considerable extent, not taking away, a few 
ounces every other day, but sixteen, or twenty, or even_ thirty 
ounces, three or four times in the course of the first three 
days of the complaint, abstinence, and opening medicines, 
will be of essential service in reducing the fever; but 
what I think of equal advantage, is the removal of the 
straps of adhesive plaister, and of all compression on the 
stump, the end of which should be laid in a warm -poul- 
tice, and suppuration, and separation of the adhesion of the 
integuments, if any have taken place, promoted. But if the 
appearance of any part of the stump indicates the formation 
of an abscess, an incision should at once be made into that 
part, for the free evacuation of the matter. Diaphoreties de- 
termining to the bowels and skin, as the antimonium tartari- 
satum in small doses, are very useful. Under this treatment I 
have seen several recover, who under less decided measures 
would most probably have died. I believe the advantages of 
blood-letting to a greater extent than was formerly practised, 
in many cases of secondary amputation, are admitted by all 
military surgeons'who have had much experience ; and whether 
the disease begins in the vein or the stump, I believe the 
means recommended will be found highly useful. 

Whenever there is irritative fever, with a stump partially 
closed, and discharging a little matter on pressure, I consider 
it in general indicative of disease going on beneath; and that 
if the state of the patient should not immediately demand 
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venesection, the state of the. part. requires a decided incision. 


in the course of the sinus, and the dressing of the wound from 
the bottom, which may prevent further mischief. 

A soldier submitted to amputation of the thigh, , on account 
of a wound of the knee-joint, at the end of) five weeks’ suf- 
fering, on the condition that I would perform the operation 
myself; to this I consented ; the man, bore it very well, and 


appeared to improve for two or three days, when his fever re-, 


turned, his appetite gradually failed, and he became weaker ; 
the stump in the mean time looked well, covered completely, 
and by the fourteenth day the integuments had_ united over 
the bone and the surface of the stump, except in one small 
space, from whence a little matter could be squeezed on pres- 
sure. He died at this period, completely exhausted. by, the 
constant state of febrile irritation. The stump. underneath the 
integuments was unsound, and caused all the irritation which 
took place. This state of stump is: another of the disad- 
vantages more particularly attending secondary operations, as 
it does not follow those performed on the field of battle in an 
equal proportion. ) . 
Private Alexander Clarke, of the 79th regiment, was 
wounded at the battle of Waterloo by a musket-ball, which 
fractured the femur'a little above the knee-joint, and was ad- 
mitted into the York Hospital in November 1816. . On the 
20th of January, in consequence of the femur being in a 
state of necrosis as high as the little trochanter, accompanied 
by great pain and discharge, I amputated the thigh at the 
great trochanter ; he bore the operation well, and lost very 
little blood. Pulse before, and in the evening after the opera- 
tion, 104. The bowels were kept open, saline medicines ad- 
ministered, and the stump kept cool. . On the 25th, the pulse. 
had risen to 120,. but was. weak ; he looked irritable, ,but his 
skin was cool, and the tongue moist. , During the 26th and 
27th, symptoms of low fever gradually came on, and on the 
28th he suffered severely from vomiting, and the, accession of 
continued fever was well marked; skin hot, tongue dry, 
U 


— 


290 ON THE OPERATION OF AMPUTATION. 


great sickness, general uneasiness, greater prostration of 
strength, pulse 120 and weak, and the stump, which had not 
united externally, discharged good pus. On the 30th he 
continued in the same state, but his skin assumed a jyellow 
tinge. On the Ist of February he had a well-marked rigor, 
resembling the fit of an ague. I suspected the formation of 
matter in one or other of the viscera, or in the stump, but 
could not satisfy myself as to the part; the symptoms now 
assumed more and more the character of typhus gravior, and 
he died on the 8th. I predicted, before opening the body, 
that the liver was diseased, that there was in all probability 
an abscess in it, and the nature of the fever led me also to 
suspect inflammation of the veins of the stump, which had 
been for several days enveloped in a poultice. On dissection, 
the liver was found enlarged, weighing six pounds ten ounces ; 
there was not however any abscess init. On examining the 
stump, an abscess containing four ounces of good pus was 
found at the under part of it, near the bone. The great vein, 
and those running to that part of the stump, were inflamed, 
containing coagulable lymph and purulent matter, which even 
extended up to the cava: the remaining portion of bone was 
not perfectly sound, and healthy action did not go on at that 
part; the rigor on the Ist of February marked the forma- 
tion of matter, and the typhoid symptoms afterwards indicated 
the inflammation of the veins, by which in these cases it is 
usually attended until its termination in death. I had from the 
third day, on the first dressing, discouraged union by the first 
intention; two ligatures only remained ; and if I had dis- 
covered the abscess, and fairly opened it, I think it possible 1 
might have saved my patient, in spite of the disease of his 
liver, which was considerably augmented by the febrile irrita- 
tion ensuing after the operation. In this case I was deterred 
from bleeding by the debilitated state of the man, and from 
the character throughout of the febrile symptoms. 

In all such cases, the acceleration of the pulse on the fourth 
or fifth day ought to excite suspicion, and, if the patient can 
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bear it, blood should be taken away, and the treatment. al- 
luded to carefully enforced. ‘The stump should be closely ex- 
amined, and, if there be any signs leading even to the sus- 
picion of an abscess, a free incision should be made into it. 
In such a case, I have made four in this manner, deep into 
the lower part of the stump, and with decided success. 

Frequently, howewer, the disease in unsound parts doés 
not go on so slowly ; the stump becomes so swelled and pain- 
ful that it cannot be brought together after the first dressing ; 
and if it be attempted, as is frequently done, by force, the 
most serious mischief ensues ; the stump sloughs, the ligatures 
come away on the fourth or fifth day, the discharge is profuse, 
and as the powers of the part are weak, and unable to support 
the action caused in them by the operation, and by the subse- 
quent pressure attending the attempted union, gangrene ra- 
pidly approaches, and destroys the patient. In several cases 
under these circumstances, it has appeared to have proceeded 
no further than coagulating the blood in the vessels of the 
stump, before the patient was destroyed. 

In all such cases, and many must have occurred to every 
‘military surgeon, the adhesive plaisters are at last removed, 
‘and fomentations and poultices applied to the stump ; but the 
mischief has proceeded so far in general, that it cannot be ar- 
rested, and the patient dies. The stump, when the poultice 
is applied, or when the straps of plaister are removed, is in a 
state further from healing, even if the mischief be stopped, 
than it would have been at first after the amputation was per- 


formed, if union had not been attempted. The process of | 


cure in both must be alike, and equally subject to the evils re- 
sulting from the supparation of the stump ; it is certainly then 
better to adopt that practice at first, which must often of 
necessity be followed, when the parts are in a much worse 
state, the constitution more irritable, and the prospect of suc- 
cess less encouraging. It was in this way, that all the ampu- 
tations after gangrene, that I have seen prove fatal, have ter- 
u 2 | 
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minated ; death taking place before the stump was in the com- 
plete state of sphacelus. 
. The first edition of this work having been published before 
the battle of Waterloo, the attention of the younger surgeons 
was attracted to these facts, and I personally requested that 
examinations might be made of the stumps of every man that © 
died. My friends at Brussels, Antwerp, Yarmouth, and 
Colchester, were anxious to give me every information on this, 
as well as every other subject, and all that I have obtained 
has been confirmatory of the facts I have alluded to. In all 
cases in which the veins were diseased, the stumps had put on 
an unhealthy sloughy appearance. In some, the veins alone 
were engaged ; in others, but very rarely, the arteries only were 
affected ; and, in a third set, both vessels partook of the dis- 
eased action, but that in the arteries was confined to the neigh- 
hourhood of the part. That the inflammation of these vessels 
is not a primary affection, inducing the suppuration or abscess 
in the part, but dependent on (or, at all events, only coeval 
with) the suppurative inflammation, is the opinion I advanced 
some years ago, without recollecting that it was the same as 
Mr. Hunter had given in 1784*. He says, after describ- 
ing the appearances observed on dissection, ‘‘ As these ap- 
pearances are only to be seen in dead bodies, they cannot be 
described but from thence ; but it is so common a case, that 
I have hardly ever seen an instance of suppuration in any part 
furnished with large veins, where these appearances are not 
evident after death. I have found them in the bodies of those 
who have died from amputation, compound fractures, and 
mortification.” ’ 
Upon this statement Mr. Travers:has commented, in his 
excellent Essay on this subject, in the first volume published 
conjointly by Sir A. Cooper and himself, page 249, and is dis- 


. Observations on the Inflammation of the internal Coats of Veins. 
In the Transactions of the Society for the Improvement of Medical and 
Chirurgical Knowledge, vol. i, 1793. 
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posed to think, ‘‘ that Mr, Hunter must have meant a sympa- 
thetic inflammation, i. e. one which does not.arise out of vio- 
lence done to the vein, but consentaneous with disease of the 
surrounding parts ;” and supposes that there must be too much 
latitude in the statement, inasmuch as the femoral vein, ina 
psoas abscess, in abscess of the hip, and the subclavian and ax- 
illary in an abscess of the shoulder-joint, which had destroyed 
the bones, ligaments, and much of the surrounding muscular 
parts, showed no signs of disease. Mr. Hunter, in the com- 
mencement of his paper, says, ‘‘ The following observations will 
show, that the inside of veins, as well as of all other cavities, is 
a seat of inflammation and abscess. — I have found in all violent 
inflammations of the cellular membrane, whether spontaneous 
or in consequence of accident, as in compound fractures, or 
of surgical operation, as in the removal of an extremity, that 
the coats of the larger veins, passing through the inflamed 
part, become also considerably inflamed ; and that their inner 
surfaces take on the adhesive, suppurative, and ulcerative in- 
flammations, &c.” He has here stated, that it takes place in 
spontaneous inflammations, but he does not refer to one in- 
stance, in the course of his remarks, in which the inflamma- 
tion and suppuration did not occur from external violence ; 
and in explaining how it takes place after bleeding, he says, 
page 21, ‘‘The manner in which these sore arms come on, 
"shows plainly that they arise from the wound not healing by the 
first intention, for the external wound, in most cases, first 
festers or inflames, then suppurates and ulcerates, so that the 
cavity of the vein becomes impervious. In some this suppura- 
tion is only superficial, the vein and parts below having united. 
In others, the skin shall appear to be united, but not close to 
the vein, so that a small abscess shall form between the skin 
_ and the vein ; it shall burst, and discharge a thin watery fluid, 
and no further mischief happen; but when this imperfection 
of union is continued on to the cavity of the vein, then the 
vein inflames both upwards and downwards, and that often 
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for a considerable way, and the surrounding parts join in 
the inflammation.” | 
Mr. Hunter has here distinctly shown the necessity for an 
external injury, and the communication of an action which 
originated external to the vein; which explains away the diffi- 
culty under which Mr. Travers labours, on account of this 
inflammation not taking place in veins which had no opening 
in them. It should also be recollected, that Mr. Hunter 
doés not say the inflammation and suppuration must follow in 
every case, but that he had hardly seen an instance of suppu- 
ration in any part furnished with large veins, without its 
taking place. When a psoas abscess is opened, and irritation 
comes upon the sac, the symptoms entirely resemble those 
which ensue from inflammation and suppuration in a vein; 
and although, as Mr. Travers -has remarked, the femoral 
vein may not be affected, still the veins running from the sac 
itself may be so; and I have a strong suspicion that they are 
affected by inflammation, and probably by suppuration, a 
circumstance which may perhaps have escaped observation. 
It is worthy of remark, that Mr. Travers has not adduced an 
instance of a spontaneous acute abscess or inflammation being 
the cause of this disease ; neither has Mr. Hodgson, in treat- 
ing professedly on the subject, in his work on the Diseases of 
Arteries and Veins, although he notices many cases, in which 
obliteration of the veins had taken place from internal causes, 
in none of which the patients died from this disease; nor does 
Mr. Carmichael, in his paper on the subject, inserted in the se- 
cond volume of the Transactions of the Dublin College of Physi- 
‘cians. The cases related by Mr. Wilson, in the third volume 
of the same work as Mr. Hunter’s, rather confirm this opinion, 
as the veins which were inflamed originated from the internal 
surface of the arteries in a state of inflammation. In the 
dissection of a woman, who died four or five weeks after de- 
livery, Mr. Wilson found the coats of the principal veins of the 
uterus thickened, and partially obliterated. ‘‘ The common, 
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the external, the internal iliac veins, with most of their larger 
branches, particularly those which returned the blood from 
the uterus, as well as the emulgent and spermatic veins, exhi- 
bited the effects of inflammation. Their coats were thickened, 
and their cavities obliterated by lymph or plugs of coagulum. 
The coats of the vena cava inferior were at least three times 
thicker than natural, and adhered very firmly to the surround- 
ing parts. This vessel contained about four ounces of well- 
formed pus, which had been prevented from passing to the 
heart, partly by a contraction or puckering of the vessel im- 
mediately below the entrance of the three large vene cave 
hepatica, and partly by a quantity of coagulable lymph, 
which adhered to its coats, and plugged up the cavity of the 
vessel, to the extent of about a quarter of an inch. A quan- ' 
tity of coagulable lymph, intimately adhering to the inside of 
the vein, had completely filled up its cavity from the emul- 
gent veins downwards. In two other cases of women who 
died a few days after parturition, he found that some of the 
larger veins of the uterus contained pus, and in both the ob- 
literation of part of the vena cava inferior, by coagulable 
lymph strongly adhering to its inner surface, and filling up its 
cavity.” | 
It should also be observed, that the application of a liga- 
ture to a vein does not always cause irritative inflammation, 
neither does.the formation of an abscess in its immediate vici- 
nity. I have seen many ligatures applied on veins without- 
the slightest inconvenience following; and on examination, 
after death, I have found that ligatures had not been applied 
in by far the greater number of cases, in which inflammation 
and suppuration of the principal and anastomosing veins had 
taken place. When Mr. Hodgson says, page 555, ‘‘ that di- 
vision of veins in amputation is never, or very rarely, followed 
‘by those violent symptoms which are sometimes the conse- 
quence of tying a dilated vein ;” the opinion must be received 
with caution, and should not be brought in support of the 
practice of dividing varicose veins, and applying a compress 
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instead of a ligature, which is certainly the best mode’ of 
doing thé operation, but not devoid of the same danger, of 
which indeed he gives proof in several fatal cases. 
From these observations Iam disposed to conclude, that 
irritative inflammation of veins scarcely ever occurs, except 
as a consequence of external violence applied to the vein 
or to the neighbouring parts, the peculiar action of which is 
communicated ‘by continuity to the vein itself. I think that 
this is what Mr. Hunter meant ;'and as Mr. Travers has pro- 
fessed his determination to prosecute the subject further, I 
hope he may be able to prove or disprove my surmises. The 
point I wish to press is the practical one, to open the stump 
by incision, and give a free exit to the matter; to encourage 
the further secretion of it, by enveloping the part in a poultice; 
to promote adhesion in the veins above, by the application of 
cold in the course of the great vessels ; to diminish the gene- 
ral irritation by bleeding, and to‘ sooth the system by opiates 
and saline diaphoretic medicines.’ I do not believe, in any of 
these cases, ‘that purulent matter is carried into the general 
circulation, for the office of the vein seems to cease with the 
inflammation of its internal tunic, precisely in the same man- 
ner as in an artery under similar circumstances, through 
which no blood passes, although impelled with the direct force 
of the heart. | 
“« Jane Strangemore, aged twenty-eight, was admitted into 
Westminster Hospital, September 24th, 1823, with an elastic 
swelling of the whole of the knee-joint, measuring twenty- 
seven and a half inches in circumference. The swelling began 
in the upper part five months previously, and gradually at- 
tained its present size, attended during its formation by severe 
paroxysms of pain, which have for the last three ‘weeks been 
so violent as to deprive the patient of rest. Her general 
health is good, and she has suckled a baby for the last seven 
months, a fine healthy child. 
‘The thigh was amputated by Mr. Guthrie on arene the 
27th, the bone being sawn through just below the trochanter. 
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She suffered a good deal of pain after the operation : an opiate 
was administered and repeated, and she passed a good night. 
«98th. The ‘pulse, which, ‘previous to the operation was 
80; had ‘increased to 100; there is, however, little heat of 
skin, and she’ appears easy. Some aperient medicine and 
saline draughts to be given every four hours. Towards the 
evening the stomach became sick, she vomited a quantity of 


- pilious matter, pulse 120. Three grains of calomel and one of 


opium, followed by the common aperient mixture, were 
ordered, and an enema. The region of the stomach, to which 


part pain was referred, is to reve rt ea to it equal parts of 


ether and: laudanum. 

«© 99th. Bowels’ well evacuated ; pain and rere sub- 
siding. ! 
« «© 30th. Appears better ; stump dressed, and looking well : 
pulse 120. | 

‘‘ October Ist. Better in all symptoms, but looking irritable 
and ill... No pain anywhere; no sickness; appetite good ; 
pulse still quick. 

«Ath. The house surgeon called up in the night, on account 
of pain. in the stump, which was relieved: by ottanging the 
dressing. 


_. ££ 8th. Two ligatures have come away. The wound looks 


well; the edges have nearly healed. Eats meat, and witha 


good appetite. 


«Oth. Not so well ; pulse 120; skin hot; feels ill; com- 
plains of pain in the other leg and thigh, which disturbed her 


rest... Was well purged, and the leg fomented. Towards 


evening, the pain was principally felt in the calf and in the 
heel. 


©« 10th. Pulse 130; tongue furred; vomiting again of bile. 


The pain in the thigh, extending upwards to the grom and 
downwards to the heel, is intolerable, particularly in the latter 
part. The thigh and leg much swelled, and tender to the 
touch, although without redness. The swelling elastic, yet 
yieiding to the pressure of the finger, but not in any manner 
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like an cedematous limb. Mr. Guthrie pronounced the disease 
this morning to be inflammation of the veins, extending from 
the opposite side; but after a careful examination, and on 
pressure, no pain was felt in the course of the iliac vessels of 
that side ; and the stump looking well, save at one small point 
corresponding to the termination of the femoral vein. 

‘17th. The symptoms continued nearly the same during the 
week, the sickness of stomach and purging of bilious matter 
abating at intervals. 

‘* 18th. Is better, and the pain is diminished. She looks 
somewhat better, but is becoming thinner. 

“20th. Less pain in the limb, which is swelled, tender to the 
touch, and all the superficial veins are very much enlarged. 
The groin more swelled and tender. Sickness gone, and her 
appetite returning ; and is allowed good, nourishing, simple 
diet. The stump had been poulticed since the 9th, to pro- 
mote suppuration. 

“25th. During these five days, it was interesting to see the 
patient eat, and desire solid food, and in her extremely ema- 
ciated state seem to enjoy it. The bowels occasionally de- 
ranged. Pulse always from 126 to 186. Is slightly jaun- 
diced in colour, but declares she is better, and will get well. 

‘*¢ Monday, 27th. Gradually sunk in the evening, and died ; 
the limb having everywhere diminished im size, except at the 
groin, where the swelling was more circumscribed, resembling 
thie appearance of a chronic abscess approaching the surface. 

‘©On examination after death, the termination of the vein on 
the face of the stump was open, and in asloughy state; above 
that, for the distance of four inches, and as high as Poupart’s 
ligament, the inside of the vein bore marks of having been 
inflamed, but the inflammation seemed to have been of an 
adhesive character: above that point, the inflammation ap- 
peared to have been of an irritative or erisypelatous kind, had 
gone on to suppuration, and the vein was filled with purulent 
matter, lymph, and blood, partly coagulated, partly broken 
down. “These appearances extended up the cava beyond the 
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diaphragm, and traces of inflammation could be distinctly 
observed almost in the auricle. This disease had passed along 
the right external iliac and its branches; it had descended 
along the left iliac vein, affecting its branches in the pelvis to 
the uterus, and.along the limb to the:sole of the foot. At the 
left groin, the iliac vein becoming femoral, was greatly dis- 
tended with pus, apparently of good quality; and if the 
patient had lived a day or two longer, it would have been 
discharged by a natural effort, as in chronic abscess. 
‘** The viscera were healthy. 


‘ During the last days of this woman’s life, no blood was 


returned from the lower half of the body, unless by the super- 
ficial veins; yet she was comparatively easy, although of a 
yellow hue, emaciated to the utmost, so as to represent a 
living skeleton; and in this state, with a pulse at 130, craving 
for and eating a whole mutton chop, and more, at a time, 
with the most deathlike countenance it is possible to con- 
ceive.” 

This case was reported by Mr. Dakins, the house surgeon 
of the Westminster Hospital, and is confirmative of the 
opinions I have advanced. It was published in the London 
Medical and Physical Journal for July 1826, for the purpose 
of drawing the attention of the profession to several points, 
which had not been duly noticed. 

Ist, That inflammation of the veins is of two kinds, 
the adhesive, or healthy, and the irritative, or unhealthy, 
embracing all the different shades between them. The first 
kind is seldom observed when it takes place, and when ob- 
served is usually cured; the latter is almost invariably fatal. 
When a person, after undergoing amputation, is about to 
suffer from unhealthy inflammation of the veins, the pulse 
quickens and continues above 90, usually from 100 to 130, 
until his dissolution. There are frequent attacks of vomiting, 


for the most part of a bilious character, accompanied by the. 


- common symptoms of fever: the tongue is white ; the patient 
is sleepless, restless, and anxious. After the first few days 
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there is usually a well-marked rigor, and this may be followed 
by others; but the exacerbations and remissions of fever are 
evident; the skin becomes tinged of a yellowish hue, and is 
often covered with perspiration; the bowels are very irre- 
gular; the pulse becomes weaker and more irritable, and 
increases in frequency as the disease goes on. The patient 
gradually sinks; or the febrile symptoms subside, with the 
exception of the frequency of the pulse, which also may even 
be diminished; he rallies a little, and the appetite returns; 
but whilst he says he is better, and will get well, the daily, 
nay almost hourly deterioration of the appearance is well — 
marked, and a slight accession of fever soon closes the scene. 
The stump is not in more pain than in many other cases in 
which no inconvenience follows, and frequently there is 
neither more pain nor suffering than is common to the opera- 
tion; neither is there any remarkable pain or tenderness ‘in 
the course of the vessels. 

2dly. Dr. Davis, in his paper in the twelfth volume of the 
Medical and Chirurgical Transactions, has’ stated, “ that 
phlegmasia dolens occurring in puerperal women is caused by. 
an inflammation of one or more of the principal veins within 
and in the immediate neighbourhood of the pelvis;” and he 
conjectures, that it takes place in them in consequence of 
their being previously disposed to it, from the inconvenience, 
pressure, and excitement they sustained during the period of 
pregnancy. This hypothesis obtains support from the fact 
stated in the different dissections related by Dr. Davis and 
others, that the uterus and its appendages were sound, or in 
their natural state. Without having the slightest intention to 
dispute the accuracy of the gentlemen who made these dissec- 
tions, it is possible to conceive, that not having a suspicion of 
the probability of the veins passing from the uterus being or 
having been inflamed, they might not have made this a point 
of minute investigation; and I therefore suggest for the future 
the propriety of tracing the veins from the common iliac of 
the affected side down to the uterus. _ I think it probable, 


« 
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that the inflammation of the veins will be found to have begun 
at the uterus, and to have ascended along a continuous sur- 
face, until it implicated the veins of the extremity. The 
inflammation being often at the commencement in a great 
degree adhesive, and the uterus not quite in a heaithy state, 
in the generality of cases in which an examination takes 
place after death, the traces of inflammation may be readily 
overlooked in the part, and the veins leading from it, unless 
they are made objects of especial observation. . This supposition 


is founded on the opinions Mr. Hunter entertained on this 


subject, and which I have endeavoured to elucidate and sup- 
port in the preceding pages. How far it or they may be 
correct or erroneous, remains yet to be shown. . 

Another and very serious evil frequently resulting from the 
_ improper attempt at procuring union, is necrosis of the bone; 
for, whenever the soft parts of the stump become diseased in 
the manner I have represented, the bone soon participates 
in it, and a very tedious cure is the consequence. 

From the consideration of all these circumstances in am- 
putations performed from necessity, in parts in a diseased 
state, as in most secondary amputations after compound frac- 
ture of the thigh, where the parts are unsound, I am in- 
‘duced not to insist upon the edges of the wound being brought 
into close contact by sticking plaister, compress, and bandage. 
The bone should, in order to prevent its protrusion, be sawed 
an inch shorter than usual, or than would be necessary in am- 
putation under other circumstances ; the ligatures should also 
be cut off close to the knot, by which much irritation will be 
avoided. The integuments and muscles are to be brought 
forward in the usual manner, but not laid down in contact 
over the bone, and retained by the roller put on moderately 
tight; some fine lint spread with cerate or dipt in oil is to be 
put between the edges of the wound; a piece of linen and a 
Malta cross over it, and a few light turns of the roller, finish 
the dressing, In some cases I have put one, and even two 
straps of plaister over the stump, to keep the edges approxi- 
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mated without being in contact; and where the parts are but 
little diseased, this may be attempted; but, if the stump be- 
comes uneasy, they should be cut, and a poultice applied. 
When only a part of the stump has appeared to slough, I 
have found the spiritus camphore alone, or diluted with a 
watery solution of opium applied with the lint, very 
useful. 

In the irritable and sloughing state of stump that has been 
noticed, hemorrhages frequently take place from the small 
branches,‘ or from the main trunks of the arteries, in conse- 
quence of ulceration ; and itis not always easy to discover the 
bleeding vessel, or, when discovered, to secure it on the face 
of the stump; for, as the ulcerative process has not ceased, 
and the end of the artery which is to be secured is not sound, 
no healthy action can take place ; the ligature very soon cuts 
its way through, or is thrown off, and the hemorrhage re- 
turns as violently as before ; or some other branch gives way ; 
another ligature is required, which is equally uncertain ; and 
under this succession of ligatures and hemorrhages, the pa- 
tient dies. Surgeons have, in such cases, preferred cutting 
down upon the principal artery of the limb, in preference to 
performing another amputation, even when it is practicable ; 
and they have frequently succeeded in restraining the heemor- 
rhage for a sufficient length of time to allow the stump to re- 
sume a more healthy action. This operation, although suc- 
cessful in many cases, will, under certain circumstances, fail, 
and amputation become ultimately necessary; but the same ob- 
jection of want of success may be made to amputation ; and, 
on a due comparison of the whole of the attending circum- 
stances, I recommend the operation of tying the artery, in 
most cases, in the first instance; and if that prove unsuccess- 
ful, of resorting to amputation; but this practice is by no 
means to be followed indiscriminately. The artery is to be 
secured with reference to the mode of operating, as in aneu- 
rism; but the doctrines of this disease are not to be applied to 
it, because it is still a wounded vessel with an external open- 
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ing, which truth I have more than once seen proved to the 
discomfiture of the surgeon who relied upon them. 

In the thigh, the operation is less certain than in the arm, 
and especially if it is not the main artery that bleeds; for the 
branch from which the hemorrhage proceeds may come from 
the profunda, and tying the artery in the groin on such opi- 
nion, would be doing a serious operation, and one which would - 
probably not succeed ; for the anastomosing branches would 
restore the circulation in the stump in a short time, and again 
establish the bleeding. If it is the femoral artery that bleeds, 
and. the ligature is applied high, it is very liable to a return of 
the hemorrhage. To obviate these difficulties, the part from 
which the bleeding comes should be well studied, and the 
shortest distance from the stump carefully noted, at which, 
compression on the artery commands the bleeding; and at this 
spot the ligature should be applied, provided it is not within 
the sphere of the inflammation of the stump. In case the he- 
morrhage should only be restrained by pressure above the ori- 
gin of the profunda, and repeated attempts to secure the ves- 
sel on the surface of the stump had failed, I would prefer am- 
putation, where the strength of the patient would béar it, to 
tying the artery in the groin, which I do not think would be 
successful; and the patient would be then in a less favourable 
state for amputation. 

In a bad state of stump below the knee, attended with 
hemorrhage, the artery, whether the anterior or posterior 
tibial, should, if possible, be secured; and if this should not 
succeed, amputation should be performed above, in prefer- 
ence to tying the artery in the thigh, which most assuredly 
would fail. The popliteal artery may be taken up in these 
cases with much more ease and advantage. than in aneurism, 
and may be tied when the stump is likely to do well, if the 
bleeding had ceased, but not otherwise. Mr. Berry, in a case 
of this kind, tied the popliteal artery with success. | 

In a bad stump below the elbow with hemorrhage, am- 
putation above the joint is to be preferred to tying the 
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brachial artery ; for, as this would not be a certain operation, 


and the stump when healed a bad one, and always exposed 
_to injury, the amputation would be most Bina nantes Rae for 
the patient. ' 

When hemorrhage takes place after amputation at. the 
shoulder-joint, it is a most dangerous occurrence: more par- 


ticularly if it occurs in consequence of ulceration. In no case 


is the artery to be ‘struck at by the needle, but an incision is 
to be made through the integuments and gréat pectoral muscle, 
when the artery may be readily exposed, and a ligature be 
placed upon it without difficulty anywhere below the clavicle. 

If. the state of the stump in any of these cases depend 


upon the bad air of the hospital, I would expose the patient . 


to the mclemency of the weather rather than allow him to 
remain in it; for I know that the effects of any exposure must 
be less’ certainly fatal to the patient, than a continuance in 
the same atmosphere. 

It often happens, in cases of this kind, that-the stump 
has not united, or, in opening out, has given rise to a protru- 
sion of the bone, forming a conical stump, the skin has 
retracted, and the face of the stump, in granulating, is ex- 
posed, and becomes irritable. In crowded hospitals, hemor- 


rhage from the face of sucha stump is not unfrequent, and. 


often causes a great deal of trouble to the surgeon and 
much distress to the patient. It is not a direct bleeding 
from a vessel of sufficient size to be discovered and secured, 


but an oozing from some part of the exposed granulations, — 


which are soft,’ pale, and flaccid. On making pressure on 
them, the, hemorrhage ceases; but shortly after dressing 
the stump it reappears, and even becomes dangerous. After 
the battle of Salamanca and that of the Pyrenees I had 
several instances of it; there’were not any at Toulouse, 
After the battle of Waterloo they were sufficiently numerous. 
Dr. Thompson* has very justly observed, that this hemorrhage 


* Report of Observations made in the Military Hospitals in: Bel- 
gium, 1816. 
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is usually preceded by pain; -heat,, and. throbbing; in the 
surface from which it , proceeds. _ ‘I. have .always found a 
disposition for hemorrhagic action in. ail the vessels of the 
stump, irritation of the habit generally, and .a tendency to 
direct, debility. In some of the cases after.the battle. of 
Waterloo, Dr. Thomson thought. he observed it more par- 
ticularly in persons of a sanguine or plethoric temperament, 
after. improper indulgence. in the use of. a nourishing or sti- 
mulating .diet, which certainly may be one predisposing 
cause of it. I.do not, however, believe it would be suffi- 
cient in persons of.a full habit, unless they were exposed 
to the bad air of a crowded hospital, and other causes of 
general derangement. My observations have not led me to 
infer, that persons of a sanguine temperament are more dis- 
posed to it than those of a lax and loose: fibre. The proper 
treatment is the cooling antiphlogistic. regimen, cold to the 
stump in the shape of pounded ice, or iced water; with oc- 
casional styptics to suppress.the immediate bleeding. Es- 
charotic and stimulating applications must be used with great 
caution, as they have a tendency, to increase the mischief. 

A protrusion of bone is another unfavourable occurrence 
after amputation, whenill performed. It will sometimes, how- 
ever, happen after sloughing of the stump, or. other accidental 
circumstances, without any fault on the part of the operator. 
That part of the bone which is exposed, dies, and after some 
time exfoliates, leaving, a very. conical stump ; and upon this. 
snbject some good remarks may be read in the Mémoires de 
l Académie de Chirurgie. | It will almost always be prevented 
by attention to the following circumstances :_ 1. To leave the 
integuments attached to the muscles, instead of turning them 
back. 2.,When the muscles are cut through (and it does 
not signify in what manner), to separate them for the space of . 
at least three inches from the bone, so. that it may appear at 
the bottom of the cone, as a depressed point; the muscle in 
contact with the side of the bone, meeting its fellow on the 


opposite side immediately on the face of it, and having over, | 
; 3.2 
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it another layer of muscle; and, lastly, the integuments. 
3. To cut the bone short, and to keep the thigh constantly 
bandaged from the trunk during the cure, so as to prevent 
the retraction of the muscles. 

If a surgeon, after having completed his amputation, finds, 
on bringing the parts together, that the bone cannot be well 
covered, and that it will in all probability protrude in the 
course of a few days, he ought not to leave it in this state, 
but immediately saw off as much more bone as will reduce 
it to its proper length. ‘The error may be remedied at this 
moment with very little comparative inconvenience to what 
it will occasion hereafter: and no false shame should prevent 
its being done at the moment, if the state of the patient will 
admit of it. 

When the bone has protruded at a subsequent period, it 
has been disputed whether it should be sawed off, or allowed 
to exfoliate. | 

Where there is only a very little protrusion, or rather, 
the point of the bone appears in the middle of the stump, the 
muscular part of which has been well kept forward, it will be 
the best practice to allow the exposed bone to exfoliate; for it 
must not be overlooked, that if the protruded part be sawed 
off, which is done with pain and difficulty, an exposed sur- 
face will still remain, which must also exfoliate before the 
stump can heal. | 

If the bone should protrude for one or two inches, which 
I have frequently seen in the first operations of gentlemen 
entering into the service, the stump will be very conical and 
bad; granulations will grow up around the bone, the exfolia- 
tion of this piece will be long delayed, and, when accomplished, 
the stump will still be very conical, tender, and always ob- 
noxious to injury. In these cases it should be removed by an 
operation, and the saw should be applied on the sound bone, 
immediately above the part originally exposed ; for, if it be 
sawed below, little will be gained by the operation. It should 
be done before the granulations surrounding the bone have 
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begun to skin over, or it’ will be: more difficult ‘and ‘painful. 
The’ tourniquet is to’ be put’’on ’for féar' of ‘accident >, the 
exposed bone must be held firmly with:a pair of pincers, or 
introduced into any hollow tube: which cannot: moverround ‘it ; 
the granulations are to’be cut ‘through to maké room:for the 
saw; the muscular part of the stump is to be retracted as 
much-as propriety: will. permit, and defended from the action 
of the saw while the bone ‘is removing: *°The>stump:is'/to« be 
afterwards kept wet with cold water, the thigh well bandaged, 
and the exfoliation of the bone touched by the saw awaited, 
which will still occupy some time. The advantage gained by 
this operation is'in\the end a better stump, and, during the 
cure, a greater tranquillity of mind; for, while the bone is 
protruding, there is always much anxiety. 

The things called stump caps, which were originally sateided 
to be applied at the first dressing as a component part of it, 
were only used during the Peninsular war, to keep the stumps 
warm after the cure was completed, being in fact the sole 
purpose to which they are really applicable. 

When amputations performed on the field of battle, and 
those delayed until suppuration is established or the first 
symptoms of inflammation are over, are carefully compared 
with each other, according to the different views I have given 
of them,: it will be perceived, that the dangers attendant’on 
secondary operations in military surgery are infinitely greater 
than those on primary: operations ; and the result of the prac- 
tice of the whole of the surgeons of the British army, and of 
a great part of the French army, as given by the Baron 
Larrey, ought to be decisive on this point, and establish it as 
a law in surgery, ‘* That when amputation, in any case, is 
' indispensable, it ought to be performed immediately after the 
injury, provided the state of the patient will admit of it; 
and it ought not to be delayed, under any circumstances, be- 
yond twenty-four hours, with the view of obtaining a more 
favourable opportunity for its performance.” ; 


I shall conclude these observations by a report commu- 
xe 
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nicated to me by the late Mr. Wasdell, Surgeon to the Forces. 
who was left at New Orleans in charge of the British 
wounded, which cannot fail, in addition to those already 
given, to establish the advantages of early amputation, if — 
further corroboration could be required. 


Return of the Operations of Amputation performed in consequence 
of Wounds received at the Attack on the American Lines in front of 
New Orleans, from the 8th of January to the 24th of April, 1815. 
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ON PARTICULAR OPERATIONS. 


BEFORE entering upon the subject of particular amputa- 
tions, it may save some repetition to state the practice 
to be followed in all cases where a limb is torn away by a 
cannon-ball. The opinions of authors have been, and are 
still, in opposition on this subject; Bilguer and his followers 
declaring, that when the bone is broken short off, it is only 
necessary to.cut away the ragged edges of the wound, and 
await, with a smooth surface, the processes of suppuration and 
granulation for a cure, which may then be effected in five or 
six months ; and this opinion is still maintained by Lombard* 
and other French modern surgeons, although it is strenuously 
disputed by M. Larrey, vol.ii, p. 263, and in other parts, 
in consequence of the bad success he had seen attend the 
practice. 

Most other surgeons consider amputation in sound parts 
above the injury as absolutely necessary, and this has been 
the invariable practice of the British surgeons during the 
Peninsular war, without a single exception; and it is to be 
hoped that there are but few who entertain the contrary 
opinion. The only thing they propose to themselves is, to 
avoid the pain of the operation of amputation, which may be 
considered momentary, when compared with the tedious mi- 
sery of a five months’ cure. The pain of amputation is, in- 
deed, but trifling in comparison with the dreadful torture of 
a shattered limb, of suppuration, ulceration, exfoliation, &c. 
as detailed even by its advocates; and an unfortunate ter- 
mination will more frequently occur in this state than after 
4mputation. 

It is unnecessary to enter more fully into this subject. No 
unprejudiced surgeon can entertain the opinion ; neither has it 
been entertained by British military surgeons for many years. 


* Clinique chirurgicale, 4 Lyon, 1804. 
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Of Amputation at the Hip-Joint. 


This operation has been seldom performed. Surgeons 
have agreed in calling it a dreadful and a horrible operation, 
and of expressing their dislike to it by intimating, that the 
advocates or the proposers of it were guilty of little less than 
murder. . Both the British and French militdry surgeons of 
the greatest talents, with a few exceptions, have considered it 
as a hopeless operation, and the performance of it an unneces- 
sary cruelty, unworthy the character of asurgeon; and. from 
this conviction they have not only had no hesitation in saying, 
that they could not be —persuaded to perform it themselves ; 
but they have suffered it to be understood, that the attempt 
at performing it was the foolish or barbarous cruelty of men 
who were desirous of gaining notoriety by any mcans, without 
considering the lives of the persons entrusted to their care, or 
that humanity, which, tempered with firmness and judgment, 
is the brightest ornament of the surgeon. Prejudiced against 
the operation without having tried it, surgeons have not only 
suffered their own patients to die unassisted when this opera- 
tion alone could bring relief, if any was to be obtained ; but, 
by the respectability of their opinions on ;these subjects, they 
have influenced the minds of others, who. had conceived the 
idea of executing it with success, and thus have prevented its 
being tried. | | 

‘The evil in surgery does not however stop here: if any 
one or two men are unsuccessful in their first attempts, they 
are obliged to desist from a repetition of the operation, or 
hazard the loss of their character for humanity and judgment ; 
and it is only by being in a high situation, or of great 
authority in the profession, that they can silence the cla- 
mour or insinuations of idle people... It behoves all surgeons, 
therefore, to avoid giving their negative opinions. too strongly 
upon subjects of which they have not had actual experience ; 
for they not only refrain from doing good themselves, but 
they prevent others from attempting it, and thereby enable 
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many unqualified persons to object to an: operation as im- 
practicable and improper, because’ they feel that they are 
unequal to the performance of it. 

I consider this prejudice against amputation at the hip- 
joint common to both British and Continental surgeons, 
and the cause that so few cases of its performance, or of 
its success, are on record. Now, however, since successful 
_ eases are known to have occurred, and the propriety of the 
operation,.. under . certain cireumstances,’ has become more 
evident, the opinions of its adversaries have lost much of 
their weight; and. had. the war been, prolonged another year 
on the Peninsula, or in Flanders, Iam satisfied, cases de- 
manding it would have been found sufficiently numerous; 
and it would. have been, comparatively as much practised, 
as the sister operation at the shoulder-joint, which was but a 
very few years ago considered almost equally dangerous. 
The more modern surgeons in civil life have not been 
less decided in the opinion, of the impropriety of performing 
it, and they have carefully refrained from noticing it in their 
surgical works; or, when they have noticed it, it has only 
been to express their disapprobation. .Teachers of surgery 
have, for the most part, by-their omission of it. in their 
lectures, tacitly admitted that it ought not to be attempted ; 
and. fear..has so much pervaded the. minds of all, that it - 
is generally regarded in domestic surgery with as much horror 
as the attempt at putting aligature on the external iliac artery 
would have been a century ago, if such an operation had 
been proposed. 

The opinions of military surgeons, sana by their 
practice, are getting the better of this prejudice, and few 
surgeons of any pretensions to eminence would now refuse to 
perform it. 

That it was once performed in London*, appears from 
the works of Mr. Pott, who saw an operation of the kind, and 


* It is said by Mr. Henry Thompson of the London Hospital. 
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expresses his opinion of it in the following terms: “That am- 
putation in the joint of the hip is not an impracticable opera- 
tion (although it be a dreadful one) I very well know: I 
cannot say that I have ever done it, but I have seen it done, 
and am now very sure I shall never do it, unless it be on 
a dead body.” 

Amputation at the hip-joint is certainly a formidable 
operation to the patient. The removal of nearly one-fourth 
of the body must always be attended with the greatest danger, 
and must frequently be unsuccessful. It does not, however, 
follow ‘that it should never be performed; on the contrary, 
when there is no chance of life, unless relief be obtained by 
the removal of the injured part, the operation should be re- 
sorted to, in compliance with the precept of Celsus*. ‘ Nihil 
interest an satis tutum sit presidium, quod unicum est,” 
which, on this occasion, is peculiarly applicable. The pa- 
tient should be apprised of his situation, of the impending 
danger, and the chance he has of escaping death; and al- 
though this chance be small, still the love of life makes us 
grasp at any thing that holds out a hope of preserving it, and 
very many, under these circumstances, will submit to the 
operation. | : 

Authorities on this subject are but slender. There is 
little to be obtained from books which can assist the surgeon, 
either in his mode of performing the operation, the time 
of doing it, or in pointing out the kind of injury that re- 
quires it to be done; and the practice of no individual has 
been hitherto sufficiently extensive, to allow him to give, from 
his own experience, general rules that can be considered on 
all these points as conclusive. No operation, therefore, in sur- 
gery, deserves more the attention of surgeons. The cases in 
which it is requisite are not all known, or, if known, have 
‘not been sufficiently described : the more obvious ones seldom 
present themselves to the surgeon, as they are generally fatal, 


* Lib. vii. cap. xxxiil. 
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and the less urgent ones are frequently neglected until it is too 
late. The mode of its performance has not. been sufficiently | 
attended to, and the difficulties and dangers. accompanying 
it are so magnified, as to appal most surgeons, who have not 
made the operation an object of their particular attention. 

The Royal Academy of Surgery, in France, made this 
operation the subject of their prize question for the year 
1757; but, not considering any of the twelve memoirs . 
they received sufficiently satisfactory, they proposed it again 
for the year 1759, when forty-four were transmitted for 
the double prize. In the various discussions which took place, 
during the consideration of these memoirs, references were 
made to the registers of the academy, which stated, that, 
on the 8d of March 1739, the reading of a memoir was 
begun on this opperation by M. Volher, Surgeon Major to 
the Horse Guards of the King of Denmark, and finished 
on the 17th; and that on the 24th the reading of another 
memoir on the same subject, by M. Puthod, Surgeon at 
Nyon, in the canton of Berne, in Switzerland, took place, 
was continued on the 2d of April, and finished on the 7th of 
the same month. Messrs. Le Dran and Guerin, jun. were 
appointed to examine these memoirs, and their decision was 
not: precipitately formed, as they did not report upon them 
until the 26th of July 1740, fifteen months afterwards, and 
their opinion was favourable tothe authors. The experiments 
made by these gentlemen, in the course of their examination, 
are detailed in a thesis, maintained in the school of medicine, 
at Paris, on the 7th of March 1748, by M. lAlouette, 
which is printed in Haller’s ‘‘ Disputationes Chirurgice 
. Selecte,” vol. v, page 265, and entitled, ‘‘ An femur in 
_ cavitate cotyloidea aliquando amputandum 2?” The memoirs of 
Messrs. Volher and Puthod are to be found in the ‘“‘ Opuscules 
de Chirurgie” of Morand. 

Besides these memoirs presented to the academy, two 
others were published at Paris, one by M. Goursaud in 1758, 
which contained a proposal of a new method for performing 
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the operation, and the: second a laboured and well-digested 
essay by M. Moublet, inserted in the Journal de Médecine 
for the year 1759. 

The academy decided on the propriety and necessity 
of the operation, in awarding the double prize to M. Barbet, 
whose memoir is printed in the ninth volume of the Memoirs 
of the Academy, duodecimo: edition; Paris, 1778. He 
therein relates the following case as the first on record of the 
kind. ‘In the winter of 1748, a boy, about thirteen. or 
fourteen years of age, was brought to the Hotel Dieu of 
Orleans, suffering from gangrene, ‘in consequence of having 
eaten unsound rye; the disease being endemic among: the 
inhabitants of Sologne, in rainy seasons, which corrupt ‘the 
grain. of that province. The gangrene had affected: both 
legs and a ‘part of the thighs, and M. la Croix,. the:principal 
surgeon of the hospital, endeavoured in vain, to. arrest its 
progress by the means usually employed in such cases... The 
disease extended on the right side to the articulation of . the 
thigh with the hip, and on the left side to the great. tro- 
chanter. Sphacelus having soon supervened, the death: of 
the boy was considered inevitable in a very short time; bat 
it did not immediately take place,, the. line of separation 
between the dead and living parts. soon formed on the right 
side around the joint, and the separation of the thigh at the 
articulation with the hip was nearly effected by the efforts of 
nature alone.’ The head of the femur slipped out of the 
acetabulum, and was attached to the os innominatum by the 
round ligament only; and the soft parts of the thigh to 
the body, by the great sciatic nerve. Under these circum- 
stances, M. la Croix, in the presence of M.le Blanc, by . 
dividing these parts with the scissors, completed. what na- 
ture alone had almost entirely accomplished. .The patient 
was so well on the fourth day, that M. la Croix proposed 
to amputate the other leg, the separation of the dead from 
the living parts having left a space sufficient to allow of 
his sawing the bone close to the sound parts; and in_ this 
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manner these two amputations were done without pain or 
loss of blood. The boy passed the first’ two days very 
well; the wound looked healthy, and some granulations were 
already perceivable in the cavity of the joint. The second 
amputation ‘was also in a tolerably good state, and some 
hopes were entertained of the patient’s recovery, when he 
was unfortunately attacked with fever, of which he died fifteen 
days after the first operation.” 

Dr. Kerr, of Northampton, published the following case 
in the Edinburgh Medical and Philosophical Commentaries 
for 1779. 

«A girl, between eleven and twelve years of age, was 
brought into the hospital, from Kettering, in December last. 
She had a tumour on the outside of her right thigh, extend- 
ing from. the middle to near the great trochanter; she was 
very much emaciated, had a constant cough, night sweats, 
and many more hectic symptoms. She told us that she had 
been ailing upwards of two years, during which period 
she had frequently had fevers, and that her lameness had 
been gradually increasing from her first illness; that at first 
she had little pain; but a few months before she came into 
the house’ it became very acute, from the groin all round 
the hip, and till then she never observed the tumour. before 
mentioned. 

‘She suffered great pain upon the least motion of the joint, 
and upon every such attempt there was a very perceptible 
grating to be felt. Being engaged myself, I directed Mr. 
Warden, house surgeon, to open the tumour the day after 
she came into the hospital ; there was discharged about half a 
pint of ill-conditioned matter, and we had the same kind of 
discharge in very great quantity, at every dressing, from that 
time till the operation, which was performed the Saturday 
following. 

‘Flattering myself that the hectic symptoms might be 
the effects of absorption, convinced that the joint was dis- 
eased, and concluding, therefore, that there was no other 
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method of cure but by amputating the limb at the articulation, 
I set about it in the following manner : 

‘“‘ Having laid the patient on the sound side, upon a table 
of a common height, and putting the diseased thigh at right 
angles with the trunk, I began my incision immediately 
behind the top of the great trochanter, carrying it obliquely 
-backwards and downwards, to the inside of the thigh, and 
from thence obliquely upwards, to within two inches of 
the crural artery. I then began the second incision at the 
same place with the former, carrying it in an opposite. direc- 
tion over the upper extremity of the trochanter, and from 
thence obliquely forwards and downwards, to within the 
same distance of the vessel as in the former. 

‘‘ These incisions were made only through the skin and 
fat, which being well drawn back by my two assistants, I cut 
down into the joint, and from these carried two other incisions 
through the muscles in the same order and direction, and to 
the same extent, as those which were made through the outer 
integuments. 

‘‘ T then turned the head of the femur out of the acetabu- 
lum, that I might with more ease and security accomplish the 
most important part of the operation, namely, the taking up 
the artery. From the foregoing description you will easily 
- conceive, that a flap, about four inches in breadth, consisting 
of all the integuments, with the artery included, was still un- 
divided. This flap I grasped firmly betwixt the fingers and 
thumb of my left hand (my fingers on the skin side of it, and 
my thumb on the muscular), and cut it through immediately 
below my hand, and between three and four inches from the 
passage of the artery under the ligamentum Fallopii. 

‘‘ The incision here was made from above downwards, first 
through the muscular parts of the flap, and then through the 
fat, vessels, and skin, It was done in this manner, that the 
skin might correspond with that which was divided by the 
first incisions, and that the edges of the wound, we cannot 
say stump, might thereby be kept neat and uniform. 
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‘¢ The next step was to secure the artery, which I effected 
by passing a strong ligature round it with a needle, and 
getting one of my assistants to tie it up; such a compression 
being all the while made upon it by my left hand, in the 
manner related above, as to prevent the loss of a single drop 
of blood, and the hemorrhage from the other arteries was 
full as inconsiderable as in any other amputation of the thigh. 
By saving a good portion of the skin, the wound was much 
more decent and seemly than you can well imagine; but, to 
my great mortification, I found not only the acetabulum 
carious, but also the adjacent parts of the ossa innominata 
to a very considerable extent. From her almost constant 
cough, I was under the greatest apprehension that the 
artery would be forced open; yet no mischief ensued, and 
the ligature fell off at the fourth or fifth dressing; the 
aspect of the sore, in the mean while, giving us the most 
sanguine hopes of her recovery. But about the tenth or 
eleventh day, her respiration became more difficult, expectora- 
tion ceased, her mouth and tongue were covered with aphthz, 
and she died on the eighteenth day from the operation. The ap- 
pearance of the sore, even to the last, was such as to afford 
good reason to suppose that the immediate cause of death 
was the daily increase of the heetic symptoms, and that with- 
out these the operation would have succeeded; I therefore 
had her opened, and our supposition was, I think, pretty 
strongly confirmed by the following phenomena. The lungs 
were almost totally reduced to matter, especially on the right 
side, in which there was scarcely a vestige of pulmonary sub- 
stance remaining. The left lobe also was full of abscesses, 
and reduced to less than half the natural size. An abscess 
(commonly called the psoas abscess) was likewise found on the 
right side, in the abdomen, which communicated, by a cor- 
roded opening within the acetabulum, with the joint. 

‘¢ With regard to the expediency of the operation, I am so 
much convinced of it, in certain cases, that in such I shall 
not for the future hesitate to perform it when they occur.” 
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M. Percy has not’ noticed this operation in his work 
on Military Surgery. M. Larrey has performed it seven 
times ; three cases are related in the 2d volume of his Me- 
moirs, page 180. | 

In the first case, the operation was performed odie 
accident, and the soldier was so easy for some hours, that 
a favourable result might’ have been expected, if he had not 
been obliged to undergo ‘a ‘hurried journey of twenty-four 
hours’ duration, in the winter’ season; which, with the fa- 
tigue and ‘inconvenience of the conveyance, most probably 
caused his death. 

The second case, the Baron says, ‘“‘ was of an officer, 
Mons. Bonhommé, of the 18th demi-brigade, wounded by a 
splinter of a shell at St. Jean d’Acre, and brought to me with 
an enormous wound of the right thigh. 

“The muscles were either torn or carried away from a 
great part of the circumference of the thigh, the femoral ar- 
tery was torn about five or six fingers’ breadth below the cru- 
ral arch, and the femur was broken as high as the great tro- 
chanter. He had lost a considerable quantity of blood, and was 
very much weakened. I even thought he would die in a few 
minutes, if the removal of the thigh was not immediately ac- 
complished. He passed the day and night after the operation 
‘in ‘as quiet a state as could be desired. I gave him some an- 
tispasmodic draughts, ‘some cooling drinks, and weak broth 
with a little wine. The next morning the dressings’ were wet 
with a reddish-coloured serous discharge, without’ swelling, 
pain, or tension in the stump. ‘He was easy during’the night, 
and slept well for three hours. The third. day the dressings 
were removed, and he passed the day very well} the bowels 
were regular, and he had a desire lo eat.’ I gave him ‘some 
rice gruel (pottage) night and morning. On the night of ‘the 
third to the fourth day, he had some slight febrile symptoms, 
accompanied by throbbing in the stump, and general ‘heat of 
the body, which was succeeded’ by a plentiful perspiration, 
ease, andsleep.’ In the mornimg I found the dressings’ soaked 


OF AMPUTATION AT THE HIP-JOINT. 319 


with a purulent discharge. The flaps had already united the 
half of their extent, leaving at their upper and under extre- 
mities an opening: about two inches long, where I had brought 
out the ligatures. On the fifth day every thing appeared to 
be going on as well'as possible. The matter discharged from 
the upper and lower openings was of good quality and quan- 
tity. On the sixth day his situation was still very favourable, 
and I had every reason to expect a cure; but the crowded 
state of our hospital, and the impossibility of separating even 
the most severe cases of wounded fromthe other sick, were 
the cause of an unfortunate occurrence the next night, which 
the particular nature of our situation did not enable me to guard 
against. A soldier, affected with the plague for some days, 
which he had concealed, was wounded in the leg by a:cannon- 
shot whilst on his way from the camp to the hospital. Al- 
though very ill with the plague, he was, in consequence of 
this accident, placed, without my knowledge, amongst. the 
wounded, by the side and on the same straw as this officer, to 
whom he communicated ‘the plague, which appeared on the 
night of the sixth and: seventh day. In the morning the 
stump was in a gangrenous state, and its progress was:so 
rapid, that death in a short time destroyed. all the hopes I 
had entertained from the favourable state of my patient the 
day before. at. Of) 
‘‘'The subject of the third ‘case: was:a drummer: of th 

second ‘demi-brigade of light infantry, twenty years of age. 
He had his right thigh carried away at its middle by a.splin- 
ter of a shell at the last assault of Acre. The fracture of the 
femur extended as far as the: jomt, and the soft parts were 
bruised and disorganized. This) man, ‘although very much 
weakened by the loss of blood at the moment of injury, felt — 
excessive pain, which he expressed by the most frightful 
screams. I immediately amputated ‘the thigh, after my usual 
method. This young man ‘being stouter than the. other, I 
thought it necessary to retain the flaps in their places. by su- 
tures at proper distances,’°.Some long compresses, in, the 
form of a Malta cross, were laid on the stump, and the whole 
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retained by an appropriate bandage. The operation was very 
quickly done, and without loss of blood. In a few minutes he 
became easy, and slept quietly for some hours. The return 
of the army to Egypt, which took place immeédiately after- 
wards, obliged me to move this young man, with the other 
wounded ; and I subsequently learned that he died on the 
road.” 

In the third volume, page 349, the two following cases 
are related. Speaking of the battle of Wagram, he says— 
‘** Before night, near five hundred wounded collected at my 
station, principally by cannon-shot, or having very severe 
wounds that required some capital operations. This afforded 
me another opportunity of convincing myself of the necessity 
of immediate amputation, in all cases where it is declared in- 
dispensable; and I have no hesitation in asserting, that if it 
had ‘not been done, the greater part of these men would have 
died within the first twenty-four hours; as was exemplified 
in the cases of two of the Imperial guard, whose wounds 
rendered amputation at the hip-joint necessary, and who lost 
their lives in’ consequence of the operation being too long 
delayed. 

‘«¢ T must confess, that the little encouragement given me 
by professional men, to expect success in this operation, made 
me for a time give up the idea I had entertained of perform- 
ing it upon these men, although I had met with considerable 
success in other instances nearly analogous. I had not an idea 
of saving them, and merely laid some simple dressings on. their 
wounds, which were very extensive, with fracture of, the 
bone to the great trochanter, and then proceeded to perform 
such other operations as could be done with more chance of 
success. These two men in the mean time underwent the most 
horrible sufferings; they begged for relief by the operation, 
and even endeavoured to destroy themselves. The repeated 
solicitations of my colleagues, and the dreadful situation of 
these poor men, at last determined me to perform the opera- 
tion, although I did it with regret, foreseeing but little hope 
of success. They had now been wounded seven hours, and 
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in performing the operation, I had no other object. but by re- 
moving the cause to alleviate their sufferings, and to take from 
the sight of their comrades so horrible a spectacle. 

‘< T first, after my method, tied the femoral artery, and the 
limb was then removed in about fourteen or fifteen seconds. 
The vessels were very quickly secured, there was no hemor- 
rhage, and they both became so much more easy, that one 
man shortly fell asleep. The pulse of the first was scarcely 
perceptible, his strength was exhausted, and he died three 
hours afterwards. The other passed the night tolerably well, 
but continued in a very exhausted state. I saw him at four 
o'clock in the morning, when I left the hospital to obtain-a 
little repose ; and on my return at six, I found him dead.” 

At page 351, he says in continuation, ‘‘ I believe, that if 
an expert surgeon had the boldness to perform this operation, | 
in such cases as require it, immediately after the accident, as 
in the two cases above related, it would succeed in proportion 
in the same manner as the amputation at the shoulder-joint. 
Before the present war, two or three cases only of the opera- 
tion at the shoulder-joint could be adduced that were attended 
with complete success ; and this arose, without doubt, trom 
the delay in executing them ; for, when the operation is indis- 
pensably necessary, and is delayed only for a few hours, the 
wounded are generally lost before they can be removed from 
the field of battle.” | 

The Baron Larrey performed this: operation twice during 
the campaign in Russia; in the first case, on a Russian sol- 
dier at Witepsk, who bore the operation with great courage. 
Every thing went on favourably until the 25th day. Suppu- 
ration had béen established. The ligatures had come away from 
the 7th to the 11th day. Cicatrization had even proceeded 
to some extent, when provisions became scarce in the hospital ; 
he até some improper food, suffered an attack of fever and 
dysentery, and died on the 29th day after the operation, 
The second took place on a French dragoon, after the battle 
of Mosaizsk, who was: subsequently removed to the abbey of 
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Kolloskoi, and from thence to Witepsk, where he remained 
under the care of M. Bachelet the surgeon-major of that 
place, until he was nearly well, a very small portion of the 
wound remaining to be cicatrized. ‘At Orcha, it is said, he was 
seen perfectly cured, but he never reached France, and Baron 
Larrey has not been able to obtain any account of him from 
that period. It may, he thinks, be considered, and very 
fairly, as a successful case, although he is aware that the ad- 
versaries of the operation will not admit it as such until the 
man’s death be accounted for. 

In the 3d vol. of the Bulletin de la Faculté de Médecine, 
published at Paris in 1812, there is the following case of 
amputation at the hip-joint, performed by M. Baffos, surgeon 
(adjoint) to the hospital of the Enfans Malades, and to that 
of Madame Necker. 

‘‘ Bartholomew Tallandier, an orphan, seven years of 
age, of a phlegmatic temperament (d’une constitution lympha- 
tique), was admitted into the hospital for sick children, on the 
24th of September, 1811. 

“‘ This child had a cicatrix on the joint of the great toe 
with the first metatarsal bone, the result of a well-cured scro- 
fulous affection. 

‘‘ There was on the superior, anterior, and external part 
of the thigh, a smooth hard tumour, without fluctuation or 
discoloration of the skin; but it could not be ascertained, 
from himself or others, whether or not it had arisen from any 
external cause; and I readily perceived that it depended ona 
disease of the bone, which had made considerable progress. 
It was in an indolent state on his admission into the hospital, 
but soon became painful, and particularly at night; he lost his 
appetite, became feverish, restless, grew thin, &c. 

‘‘The tumour increasing in size, and being convinced 
that nothing could arrest its progress, I proposed to per- 
form a formidable operation, of the dangers of which I was 
well aware; but which still left me some hope of saving the 
life of the child, when no other method could preserve him 
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from horrible sufferings, which a lingering death would but 
~ too slowly terminate. The disease occupied more than the 
upper half of the femur, including the neck of the bone, for 
the great trochanter was lost in the tumour; and the ease 
with which I could bend and straighten the thigh, induced me 
to think that the joint had not participated inthe disease. 

‘“« Before I determined on performing the operation; I was 
desirous of having the opinion and assent of the professor to 
whom I am so much indebted, and for whom I feel a venera- 
tion, equalled only by the particular friendship with which he 
has honoured me for the last fifteen years. I had the patient 
conveyed to the Hépital' de la Faculté, and M. Antoine 
Dubois, after having carefully examined him, encouraged me 
to operate, founding his opinion for the operation on its offer- 
ing some chance of success from the thinness of the subject, 
from the ease with which the flow of blood could be sup- 
pressed, and from the certainty of taking away the whole of 
the disease, by removing the thigh at the hip-joint ; whilst, 
on the other hand, if it was left to itself, it must necessarily 
end in death. The patient was brought back. to the Hopital 
des Enfans. 

‘* Two or three days afterwards I requested M. le Baron 
Larrey to give me his opinion; and after an attentive exami-) 
nation of the little sufferer, he did not hesitate in advising the 
operation. | 

‘« T made several trials on the dead body, of the different 
methods recommended for performing it; and on considering 
the advantages and inconyeniences of each, I selected that of 
M. Larrey, which he had three or four times executed him- 
self. I made in it, however, one important alteration, that 
of compressing the artery against the brim of the pelvis, so 
as not to be obliged to apply the ligature until I had finished 
the amputation; whilst M. Larrey, according to the advice: 
of Volher and Puthod, begins by laying bare and tying the 
artery. 

‘‘T performed the operation the 3d of January 1812, before 
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a- great number of students, being particularly assisted by 
my friends Messrs. Danyau and Abraham, whose presence 
gave me more courage, from the confidence I placed both in 
their judgment and friendship. : 

‘The patient was placed horizontally on a bed a little 
raised, with the pelvis brought forwards, the left leg hanging 
supported by an assistant, the right leg stretched out, and 
sustained by another. 

«« M. Danyau, standing on the left side of mee patient, 
compressed the artery with the thumb of the right hand. 
Holding the thigh with my left hand, I moved it gently back- 
wards and forwards, to enable me to observe the spot nearest 
to the joint where the knife ought to enter; which having 
ascertained, I plunged a sharp-pointed straight knife, eight 
inches long and six or seven lines broad, into the anterior and 
superior part of the thigh, external to the artery, and brought 
it out directly opposite behind. I then cut along the bone for 
the breadth. of four fingers, when, turning my knife, I made 
a horizontal cut, -by which I completed the internal flap. 
M. Danyau grasped this in his hand, and completely com- 
manded the flow of blood. I now exchanged my knife for a 
straight bistoury, with which, at one stroke, I cut into the 
capsular ligament and divided the round ligament, luxatirig at 
the same time the head of the femur by a strong abduction of | 
the thigh. Resuming my first knife, I carried it behind the 
head of the bone, and made a horizontal incision outwards, on 
a level with the top of the trochanter, which completed the 
external flap. [ pulled out the artery with the forceps, and 
tied it with a double thread, and then secured the lesser ar- 
teries that bled in succession; but there were not more than 
seven or eight requiring the ligature. 

‘‘ The operation was performed in thirty or forty seconds, 
not including the time required for securing the vessels; and 
the quantity of blood lost was supposed to be hs less 
than a porringer full (palette). 

‘‘ The dressing consisted in the application of a piece of 
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agaric of oak to the bottom of the wound, in front of the 
cavity of the joint. The internal flap was laid down upon 
this agaric,.and retained in apposition with the external flap 
by adhesive plaisters, some etl ei and long compresses, with 
a simple retaining bandage, which completed the dressing, and 
the patient was put to bed. 

‘We wished to examine the amputated limb on the spot, 
but thinking it would be more useful to the students to make 
a cast of the diseased bone, M. Pinson had the goodness 
to promise to,do it. I shall deposit these two preparations 
in the museum of. the Faculty, and it will be seen: that 
the disease occupies more than half of the femur, and that 
the swelling is formed of a homogeneous matter striated in 
a manner resembling cartilage; in the middle of which, the 
bone is seen with its outside rough, and studded with bony 
points. The femur sawed in two :in its length, showed: no- 
thing particular, with the exception of a diminution in thick- 
ness of its external compact bony substance. The head of the 
- bone, the round ligament, and the cotyloid cavity, were per- 
fectly healthy. 

‘< T shall not enter farther’ into the description of this dis- 
ease ; a more correct idea will be obtained of it by examining 
the two preparations, which will be placed in the museum of 
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the society. Pony 

*««'To judge from the cries of the little patient, he appeared, 
to suffer a good deal during the operation. I ordered him 
an antispasmodic draught, with some laudanum, of which 
he took twenty-four drops in the space of fifteen hours. He 
was in some pain during the first three days, but had ui 
fever. 

“On the third day I removed the dressings, and found 
that the two flaps had remained in apposition. I separated 
them a little at their lower angle, to enable me to draw out the 
piece of agaric, which I did with the forceps, without pain 
or difficulty. I again dressed it with dry lint, and two or 
three straps of adhesive plaister ; suppuration was soon esta- 


% 


326 OF AMPUTATION AT THE HIP-JOINT. | 


blished, and continued throughout of a good quality. Some 
ligatures came away about the eighth or ninth day, and on 
the twelfth I-found that of the femoral artery in the dressings. 

‘‘ Perhaps it would be proper to add here some reflections 
on the nature of the disease, the different methods of operating 
proposed, and upon the circumstances which were more or 
less favourable to the success of this operation; but I refrain 
from doing this, because I only had it in contemplation to lay 
before the society the first case of success of amputation of 
the thigh at the hip-joint, performed where the limb was 
entire.” | 

At page 112 there is the following note from M. Baffos, in 
continuation of the case: ‘‘ The wound was healed, the health 
of the child was good, and every thing promised a most satis- 
factory result ; it was even intended to discharge him from the 
hospital, when about the sixty-third day, pain came on with 
tension of the belly, loss of appetite, fever, diarrhoea, &c. 
A short time after the cicatrix ulcerated, opened out, and 
Tallandier died at the end of the third month after the opera- 
tion. 

“On dissection, nothing worthy of observation was found 
in the head, thorax, or abdomen. . The acetabulum was filled 
with a reddish cellular membrane, ‘and some soft fleshy gra- _ 
nulations, which were Very readily and completely removed 
by the fingers. It had lost nothing of its depth or form, and 
the cartilage covering it had suffered no evident alteration, 
except in colour, which was less bright than natural. The 
bottom of the cavity was irregular, and an opening was per- 
ceived in’ it through which a round-pointed probe penetrated 
into the substance of the ilium, the whole internal surface of 
which was carious.” 

» This amputation is of course either primary or secondary ; 
but the nature of the injury or disease differs very much’ in 
these two-stages ; for very few, or none of the cases that render 
its performance necessary on the field of battie, ever live to 
the period when secondary amputation is usually recommended. 
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Wounds demanding amputation of the hip-joint on the 
field of battle, occur from cannon or grape shot, or the explo- 
sion of shells. Few surgeons would think of performing it 
for a wound by a musket-ball, although cases do happen that 
require it, and the principal one that will render it necessary, 
will be a fracture of the head or neck of the bone, with or 
without a wound of the great vessels, or some other arterial 
trunk, causing hemorrhage, and stuffing the thigh with blood. 
A grape or small cannon shot may strike the fore part of the ' 
thigh, and without touching the inguinal artery itself, may, in 
its passage to the neck of the femur, wound some large arte- 
rial branches, causing considerable. hemorrhage: the wound 
may not be large, and yet the chance of saving the life of the 
patient will be very small indeed. I recollect two cases of this 
_ kind in particular ; one after the battle of Vimiera, by a can- 
non-shot, which proved fatal on the second day after the injury, 
no one at that time thinking of the amputation at the hip-. 
joint. The other occurred at Salamanca, by a large ball, 
which shattered the neck of the femur and the body of the 
bone below. TI did not see this person (an officer) for near 
forty-eight hours after the injury, but was informed, that on 
his first presentation for assistance, an artery, supposed to be 
a large branch of the femoral, had thrown out its blood per 
saltum, and was stopped by pressing some lint on the wound. 
The limb soon swelled to nearly twice its natural size, with 
much external inflammation. The patient himself thought 
his case desperate, as did every one about him, and declared 
his willingness to submit to any thing that might be proposed ; 
but the time for operating was past, even if any operation 
could have been agreed upon. | 

After two months of severe suffering, in which there were 
even some prospects of life being preserved, this gentleman - 
died. The latter period of the time was passed, however, 
without any hope of recovery, and surgical aid. was given 
merely with the view of rendering his last moments as easy as 
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possible. The great strength of constitution shown by him 


-during the whole course of his illness, and his patient endur- 


ance of suffering, have always inclined me to think the opera- 
tion at the hip-joint would have succeeded, if it had been per- 
formed shortly after the receipt of the injury. 

A shell bursting near a soldier may drive a piece, of an 
inch in thickness and a pound or two in weight, into the 
inner part of the thigh, without wounding the femoral artery, 
yet fracturing the head of the bone: here several large vessels, 
and perhaps the great sciatic nerve, would be divided, 
and the only chance of life would be in the immediate re- 
moval of the whole. I saw a fatal case of this kind during — 
the siege -of Ciudad Rodrigo, in an artillery-man, who lived 
long enough to show the necessity of performing _ this 
operation. | 

A piece of a shell may strike between the trochanter and 


_ the ilium, go through the neck of the bone, and tear its way 


out below the tuberosity of the ischium, destroying all the 
parts in its course, without either killing by hemorrhage, or 
by the shock of the blow to the constitution. This accident 
happened to a man of the 40th regiment, at the battle of Sa- 
lamanca, about four o’clock in the afternoon. He was ina 
good state to undergo the operation when I saw him next 
morning, but none of the surgeons present with me would 
agree to it; all allowed nothing could save the man; and the 
opinion entertained of the cruelty of the operation, and of. its 
certain failure, prevented its being done. I took him into 
Salamanca with me, and his appearance for six successive days 
before he died, made me reproach myself for want of courage, 
in not contemning any remarks.that might be made, on my 
having undertaken it in opposition to the opinion of my 
colleagues; and I declined it, not because the general 
opinion was againstit, but in consequence of the little success 
of one, and of the great success of the other, of the two next 
cases to be presently related. 
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When a cannon-shot carries away the thigh above. its 
middle; so as to exclude the more’ common circular. or flap 
operation close to the trochanter, it is almost always fatal. These 
accidents generally destroy at once. On the field of battle, I 
have seen many, having searched particularly for them, but 
have generally found the men dead, or beyond the reach of 
surgical aid. Ihave, however, seen some cases of this nature, 
in which no attempts were made for the relief of the sufferers, 
which was neither humanity nor good surgery. 

When the femoral artery has been torn by a cannon-shot, 
there is, at the moment, a great loss of blood, but the patient 
does not bleed to death, neither does he appear to die ulti- 
mately from the effects of the hemorrhage. I have known 
several men lose a great quantity of blood from the same ves- 
sel without any such effect, and die apparently from the shock 
to the constitution, which is observable in many cases of am- 
putation of the thigh, where there has been little loss of blood; 
and yet the patient dies, during, or immediately after the 
operation. A considerable haemorrhage, on the other hand, 
renders a patient less able to bear an operation than he other- 
wise would do; and where there has been much and sudden 
bleeding, the powers of life are so exhausted as not to be able 
to bear any further disturbance. This. effect is most fre- 
quently caused by wounds of the femoral artery, and where it 
has occurred, the chance of success from the operation will 
be very small. The combination of injury arising from the 
loss of blood and the shock of the blow, will have so much 
diminished the powers of life, that the operation in addition, 
will destroy the remainder. 

If (as I have seen in many, instances) the bones of the 
pelvis are injured, in any of the preceding kinds of accident, 
the result will be fatal, and the operation should not be per- 
formed ; but some little destruction of the soft parts should 
not prevent it, if the patient be otherwise in a favourable 
state. 

A very extensive injury of the soft parts of the thigh, if 
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the bone be not broken, and the femoral artery not divided, 
does not authorise the operation, although the artery be laid 
bare for three or four inches of its course. 

Captain Flack, of the 88th regiment, was wounded in the 
trenches at the siege of Ciudad Rodrigo, by a twenty-four 
pound shot, which struck the outside and anterior part of the 
left thigh, and carried away the fore part of it from the groin 
to within a hand’s breadth of the knee; the femoral artery lay 
bare at the bottom of the upper part of the wound, the sar- 
torius and rectus muscles were carried away, and all the 
muscles on the outer and inner side of the thigh more or less 
mangled or torn by the shot; it was altogether the most 
frightful looking wound I had seen, not even excepting where 
a limb had been completely torn off. Having the superintend- 
ence of the 3d and 4th divisions of infantry, the greater part 
of the medical officers of both were with me at the time, and 
on this officer’s being brought to our field hospital in the rear 
of the trenches, they all, without an exception, declared he 
must shortly die, if the limb was not_removed. In compliance 
with this opinion, I proposed to tie the artery below Poupart’s 
ligament, and to endeavour to save flaps to cover the great 
trochanter, sawing off the bone below, as I have since done in 
several instances ; and if this was not practicable, the head of 
the femur was to be removed. On placing him on the pan-— 
niers for the purpose of operating, he was so exceedingly 
faint, the pulse at the wrist being scarcely perceptible, that I 
conceived the operation would be useless, as he would certainly 
die under our hands. He wasremoved to a corner of the hos- 
pital, and placed on a hay mat amongst other wounded sup- 
posed to be in a dying state, a little lint being laid over this 
enormous surface. By the next morning he had much re- 
covered, and as his thigh became very painful, he was de- 
sired by the surgeons of the division arriving in succession, to 
wet it with warm water; this was done, but his countenance 
was so ghastly that he was considered by every one as dying: 
indeed his regiment actually returned him dead, and his com- 
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mission was filled up in England. In this state he remained 
till the day after the storming of Ciudad Rodrigo, when, from 
the advance of Marshal Marmont, the wounded were sent 
across the Agueda. Desirous of knowing whether any strag- 
clers of the corps I belonged to might still be at the field hos- 
pital, I rode to it on leaving the town, and found every one 
gone except this poor gentleman, who requested my assistance; 
I offered to take him to my divisional hospital, five leagues 
distant, where all the other wounded had heen conveyed, 
which offer he gladly accepted, and reached the village of 
Aldea del Obispo, with less inconvenience than I expected. 
I daily feared the femoral artery would give way, but nothing 
of the kind occurred; the slough from the whole surface of the 
wound soon separated, and there was much less of it than is 
usual on such occasions; but this may be attributed in some 
measure to the attention paid -him, and to the extreme cold- 
ness of the weather in a room without a fireplace. The dis- 
charge of pus was very great, and the artery lay in a channel 
completely surrounded by it, and to which it communicated 
its pulsatory motion. I hourly expected it would ulcerate, but 
granulations soon began to shoot out, and by the end of three 
weeks the artery was covered in, although its pulsations were 
still visible at a distance; the sore gradually contracted in a sur- 
- prising degree, and in two months it was diminished to half 
its original size, very little new skin having been formed. At 
this period he left me on his way to the rear, on the army: 
moving down to the siege of Badajos. The attention paid to 
this officer in regard to diet, attendance, and surgical aid, was 
very great; more, indeed, than he could have received under 
any other circumstances. His recovery was considered so un- 
likely, that no one looked at his wound after the first day ; all 
supposed him past relief, as was really the case with an officer 
of engineers, lying beside him, whose arm was shattered to 
pieces by a shell, and the os ilium bared on the outside of the 
glutei muscles, and on the inside of the iliacus internus, as 
if it had been for some time in maceration. The insertions of 


332 OF AMPUTATION AT THE HIP-JOINT. 


the external and internal oblique, and the transversalis muscles 
were torn out, without the peritoneum being opened, which 
alone prevented the intestines from coming out at the wound. 

Although Captain Flack’s life was saved, still I am of 
opinion that very few would have recovered from such an in- 
jury. " His greatest inconvenience at present arises from being 
unable to bend the leg backwards on the thigh. 

The secondary operation has seldom, I believe, been per- 
formed during the suppurative stage succeeding to injury from 
gun-shot wounds ; and as I do not believe it can be successful, 
if done at this period, I would not perform it after the second 
day has elapsed, until the third or fourth week. ' There are 
not many cases that will demand it at this period, as the femur, 
in most compound fractures of the thigh, can m general be 
sawed off, at, or immediately below the little trochanter. 

The following. case will best explain another state of dis- 
ease in which the operation may be necessary. 

Private Mason, of the 23d regiment of infantry, or 
Welch Fusiliers, had his thigh amputated about its middle 
during the siege of Ciudad Rodrigo, and was sent to the divi- 
sional hospital at Aldea del Obispo, with the other wounded 
of the fourth division, those of the other part of the army 
being in general hospital. For some time he appeared to be | 
doing well, when the wound became irritable, opened out, and 
sloughed on the under and inner part, with some hemorrhage. 
Attention was paid to this both in’ dressing and searching for 
the vessel, which could not be found, for the stump ceased to 
bleed when opened and cleansed, and yet soon filled after the 
dressings were applied. Finding my endeavours to suppress 
the hemorrhage fruitless, I determined on tying the femoral 
artery above where the profunda is usually given off, as it ap- 
peared to be a branch of that vessel that bled. This was 
effected, as I supposed, about two inches and a half below 
Poupart’s ligament, ‘with little disturbance to the’ contiguous 
parts. The hemorrhage ceased from the stump, and I hoped 
all would do well. The next morning the bleeding suddenly 
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returned, and about a pound of coagulated blood was removed 
from the stump. Pressure of the artery against the bone hardly 
commanded it, and the poor man earnestly begged something 
might be done to. save him. The appearance of the stump 
had deteriorated very much in the last twenty-four hours, the 
. ulceration. was extending deeper between the muscles, and the 
prospect of the healing of the stump without much exfoliation 
of bone, even if the hemorrhage could be suppressed; was 
but trifling. He willingly agreed to have the stump removed 
a little below the ligature on the artery, although he was aware 
his chance of surviving it was doubtful: but, ‘finding himself 
much weakened from the loss of blood, he said to me, “Ty 
must die, Sir, to-night, if I keep it, and I will take my 
chance.” | 
_ The artery being compressed against the os pubis, I carried 
my incisions to the bone, taking the ligature on the artery as 
the centre; and in doing this I observed the profunda, equal in 
size to the one I had tied, running down alittle distance behind 
and on the outside of it, which I immediately secured. The 
head of the bone was now removed from the acetabulum with- 
out difficulty. . Fourteen vessels were tied ; yet little blood was 
lost, as my two assistants, Dr. Cartan, now Physician to the 
Forces, and Mr. Loane, late surgeon of the 94th, the only 
professional men present, aided me in pressing on the mouths 
of the vessels with their fingers, until I could take them up in 
succession. The parts were brought together, and the in- 
teguments retained in contact by two sutures with the needle 
above and below, assisted by adhesive straps.. The operation 
from first to last was completed in less than a quarter of an 
hour, and the man bore it heroically. I had even strong 
hopes of him for the first hour, but he. gradually sunk, and 
died seven hours after the operation. 

On examining the original stump, I found the femoral ar- 
tery perfectly open where the ligature came off, but from this 
part it never bled. It was from underneath the blood came, 


*. 
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and from some small branches of the profunda. This vessel 
was given off from the external iliac, or rather the external 
iliac divided into two equal branches, immediately after giving 
off the epigastric and circumflex arteries. There was the 
same peculiarity in the other limb, and the vessel acting as the 
-profunda sunk into the thigh at the usual place. I have 
always thought this man would have lived if the amputation 
had been performed when the femoral artery was tied, which 
operation of course could not succeed, from the peculiarity in 
the origin of the profunda. | 

After common amputation at the middle of the thigh, it 
may be necessary, at some distance of time, in consequence of 
the injury to the bone having extended above the place at 
which it was sawed off, or from the death of the bone, in con- 
sequence of matter forming on its surface; ulceration then 
takes place at or about the trochanter, the soft parts all be- 
come diseased, the irritation is great, and the patient dies ex- 
hausted ; and of this I have seen-several instances. 

The most common cases requiring its performance at a late 
period, are compound fractures above the middle of the thigh, 
which have been badly or unsuccessfully treated : in these, the 
bone, as well as the soft parts, become a mass of disease, or 
cause such continued pain and irritation to the patient, with a 
useless limb, and rapidly declining health, that the operation 
offers the only chance of relief. | 

“ In a skirmish with the enemy, in the mountains near St. 
Sebastian, August 1813, Sebastian de ! Amour, a corporal 
in the Chasseurs Britanniques, received a wound in.the left 
lower extremity; the ball entered the upper and outer part 
of the thigh, passed obliquely downwards and inwards, frac- 
tured the os femoris, went through it, and was extracted 
about the centre of the sartorius muscle, at an opening made 
with a scalpel. Soon after receiving the wound he was con- 
veyed to the general hospital at Passages, and from thence, in 
February followmg, removed to England, arriving in an 
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extremely low irritable state, a copious discharge issuing from 
the wounds, and the limb much indurated, but giving, by its 
firm feel, every reason to believe that it had united. 

After some time the deposition of ossific matter was so 
great, both above and below the fracture, that the thigh be- 
came considerably enlarged, the old or original bone had 
grown carious to a great extent, attended with sinuses in the 
soft parts running up to the trochanter major, and downwards 
to the condyles. 

July 18. His body being much emaciated and reduced by 
hectic fever, night sweats, and diarrhoea, the extremities cold 
and cedematous, appetite gone, and the constitution evidently 
giving way, a consultation was called of the senior medical 
officers of the establishment, for the purpose of forming a de- 
cisive opinion on the case; when, after mature deliberation, 
it was determined that the only chance of saving his life was 
by amputating the limb at the hip-joint (the disease of the 


_ femur running up to its very head). However, on the pa- 


tient being questioned as to submission, an answer was given 
in the negative, and the idea accordingly, though reluctantly, 
abandoned. 

On the 21st, having agreed to the operation, the symptoms 
being more favourable, he was placed diagonally on a nar- 
row table, supported by a strong man behind; Dr. Emery 
commenced the operation by making an incision with a large 
scalpel through theinteguments, beginning four fingers’ breadth 
below the anterior superior spinous process of the ilium, which 
was carried with the convexity downwards on each side of 
the thigh, and meeting close to the tuberosity of the ischium:’ 
the adipose membrane was then separated from the fascia and 
drawn upwards; the femoral artery was next laid bare by 
dissection, and secured below the giving off of the profunda, 
by passing an eyed probe under it with a double ligature, 
which being separated, were tied in two knots half an inch 
asunder, and the vessel divided between them; the vein was 
also tied, to prevent an effusion of blood from the limb. The 
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scalpels were now laid aside, and an amputating knife applied 
close to the retracted edge of the skin, cutting obliquely: 
down through the muscles of the thigh on the fore part and 
inside. In doing this the patient lost'a few ounces of blood, 
though chiefly from the veins, which, with the arteries then 
cut, were immediately secured by ligatures. After this the 
incision round the thigh was finished, by dividing the remain- 
‘ing uncut muscles; which being accomplished, the femur 
was laid completely bare by dissecting them up with a curved 
scalpel, first on the outside, entirely above the trochanter 
major, and then on the inside, till the notch of the acetabulum 
was rendered perceptible, through which a double-edged bent 
bistoury was introduced into the capsular ligament, dividing 
with it alsc.the round ligament, which was made to present 
itself by turning the limb outwards. The head of the bone 
was next extracted, the vessels taken up, and the operation 
finished by removing, with the same bent instrument, as 
much of the cartilage that lines the cotyloid cavity as could be 
got at, scarifying what could not be taken easily away, and 
detaching some ligamentous filaments and synovial apparatus. 
The wound was then cleansed, brought together in a straight 
line, and secured by four sutures passed through the cellular 
substance at equal distances, nearly close to the edges of the 
skin, supported by strips of sticking plaister, covered with 
pledgets of lint, common dressings, &c. and the whole made | 
fast by a broad calico bandage, to which a cushion was at- 
tached, being fixed so as to press on the parts opposite, with 
a view of making them fill. the cavity caused by the removal 
of the trochanter major, and act as'a prop to the external 
and inferior side of the stump. He was immediately put to: 
bed, and a draught, composed of forty drops of tincture of 
opium and spirits of nitre, was given. 

July 22. Slept soundly after the operation, and again 
during the night; pulse 120, rather full; skin rather dry, 
with increased heat; bowels confined. 

24. Has had a goodnight, and towards morning?a lax 
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motion, pulse 119, skin soft and pleasant to the feel, heat of | 
stump diminished. Removed the dressing, and examined the 
wound, of which a third of the upper and some of the lower — 
part had united by the first intention, the centre being a 
little open, and a small quantity of sanious fluid issuing from 
it. The inferior suture has cut: its way out; the application 
of cold water to be continued. 

26. Was very uneasy the early part of the night, but 
slept well towards morning; has had four evacuations during 
the last sixteen hours, unattended by griping or pain; pulse 
102, and moderately full. He does not look quite so well, 
and is rather irritable: the discharge from the wound is less 
on pressure, but more has issued out from under the dressing, 
since yesterday, than in the same space of time before; gra- 
- nulations springing up, but the inferior part of the line, which 
appeared united by the first intention, now gapes a little. 
three ligatures came away, and two sutures were taken out. 
Continued the cold application to the stump, and allowed him 
some chicken broth. 

k.. Misture crete......... siveeAtwel~ lies dee ia) Zieviij, 
Tincture kino ..... Gee Sad i0a8) «voce salle apie zy 
Misce. Sumat uncias duas. tertia quique hors. 

July 27. Has had an excellent night, and only one mo- 
tion ; countenance rather brightened, tongue clean, and moist, 
pulse 102 and soft ; discharge considerable since yesterday, but 
good ; two more ligatures came away. 

29. Appears better, though very irritable ; tongue clean 
and moist; lips not so much parched ; wound improved, 
granulations more florid and healthy ; two more ligatures (one 
of them from the femoral artery) and the remaining suture have 
come away; discharge rather lessened. . 

Capiat infusi gentiane ‘comp. 3, Pulv. rhei gr. iij, secund’ 
- vel tertid quaque hora. | 

August 1. Ate a good dinner yesterday, and drank some 
old Port wine ; passed a very favourable night ; wound appears 
well, but'a considerable quantity of discharge comes away by — 

Z 
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pressure from the vicinity of the acetabulum, where it collects 
in spite of our endeavours to prevent it by compress, band- 


ages, &c. The last ligature came off, though not so easily as _ 


the others, having embedded itself in granulations. | No motion 
since the evening ; pulse 108. 


August 2. Slept well; had two motions during the night ; 


abdomen tense; right extremity cold and oedematous ; wound 


pale and languid; discharge moderate, and but little of it 


issuing from the cavity of the acetabulum. 
? Capiat olei ricini ss statim. 
Liniment. anodynum cum camphora. : 

3. Rested well during the night; had three motions after 
taking the castor oil; wound improved in appearance, but dis- 
charges considerably ; a small quantity of good pus isued out 
when dressing, from an orifice formed at the superior part of 
the line ; oedema of the right leg and foot abated. 

Repetatur infus. gentiane ut antea. 
Extr. opii gr. ij hora somni. 

5. Slept tolerably well; has been a little purged in the 
night ; complains of tenesmus and tension of the abdomen; 
_ pulse 120, and weak; could eat no breakfast, is . extremely 
irritable, obstinate, and cross ; wound looks well; discharge 
small, but not very good. 


PEST AFICL FICH. vs Uvectace ersees tone sseee zy, 
TiN UO PUL. cee sese ote mM. XXX, 
Aq. piment2.......00c.scceeeee Dag ht Z j. 


. Fiat haustus statim sumendus. SR 

6. Passed an easy night, though with little sleep; had 
two motions towards morning; pulse 112, and stronger; wound 
- looking healthy, but discharged on dressing a considerable 
quantity of thin fluid ; ate some chocolate for breakfast, and is 
improved ; directed some tincture of kino to be ae in his 
wine, as he refuses to take medicines. 


7. Slept tolerably well till six o’clock, when He was dis- 


turbed by spasms and darting pains in the inferior part of the 
wound, and soon after the bandage became tinged with blood 
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toa considerable extent; compresses of linen wetted: with 
vinegar and ‘spitits were immediately applied, and continued 
until ten’ o’clock in the’morning, when the dressings were 
renewed; but the bleeding had ceased, and its source could 
notvbe discovered, or the quantity of blood lost be ascertained : 
_ I thinkeit did not exceed four or five ounces; the wound did 
not look badly, though the stump appeared and felt swollen ; the 
- granulations were pale and languid without much discharge ; 
fresh dressings were now applied with only a wet pad . over 
them, the bandage ae dispensed with: pulse 112, and 
pretty good. peed 3 - 3 198 
Be RG BO is Spt. oin aes onan Rh Ib. j, 
Fie ETAT en oot a tees sinaesin s worep 3.88. 


#iat mistura cujus capiat eeger cochlearia iij ampla quartis horis. 

8. Has had an excellent night, with three evacuations ; 
pulse 112, and weak; wound looks languid and pale; dis- 
charge profuse, mixed with coagulated blood, issuing chiefly 
from the neighbourhood of the acetabulum; he is not quite so 
irritable, and appears somewhat better. 

10: Although he*has slept well, and is free from pain; 
yet he is excessively irritable, cross, and obstinate, refusing 
nourishment, wine, and medicine ; pulse 112, weak and flue- 
tuating ; countenance pale and thin; wound not looking so 
well), and discharging very considerably. 

12, Bowels getting into good order; passed a comfortable 
aight, and is in much better humour ; ‘says he ‘shall get well ; 
afforded considerable assistance in dressing the wound, which 
appears more florid and healthy, but discharges profusely. 
Repetatur infus. rose, ut antea: : 

13. Having eaten a little fish for dinner, he became sick in 
the: evening; and: vomited, but rested well all night; has 
taken some of his medicine, and positively refuses swallowing: 
any more; discharge from’ the wound rather increased ; wee 
nulations requiring caustic. © tite 

14.: Much better, passed a good night, and was only twice 

hs : z2 
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purged; pulse 106, and improved ; edges of the wound healing 
fast, granulations rather exuberant; made a good breakfast 
with chocolate, and at his own request was placed in.an erect 
position. 

15. Had three loose motions during the night, but never- 
theless rested well ; pulse 120, and inclined to waver ; counte- 
nance not quite so cheerful, wound healing, discharge dimi- 
nished. 

16. Slept well till break of, day, since which he bis had 
four evacuations, and is now easy and comfortable; abdomen 
softer; pulse 111, and rather more regular; wound healthy, 
and discharging but little. 


Extr. opii. gr. ij, omni nocte. 


17. Had two loose stools since evening ; ate some break- 
fast, but vomited it up again with a quantity of bile ; spirits 
much depressed, and. he is become more irritable, looking 
pale and emaciated : pulse 100, and soft; wound florid ; dis- 
charge profuse and excessively thin. 

18. Has had but little sleep, being extremely restless all 
night, and is now in an extremely low and debilitated state ; 
pulse 106, and very weak. At seven this morning the band- 
ages, pads, &c. were perceived to be soaked in blood, and 
were immediately wetted with vinegar, and compressed by 
the hand of one of the assistants for about two hours, when 
the dressings were removed ; but the hemorrhage had ceased, 
and no trace or sign could be discovered to guide us to the 
vessel from whence it had taken place. The stump was found 
much tumefied and hard, though in other respects looking 
well; fresh lint, sticking plaister, anda pad, were applied 
without a bandage, and an orderly directed never to. quit 
the bedside, but to keep the whole wet and cold, with a 


lotion composed of the superacetate of lead, spirits of wine, 
and vinegar. His spirits have entirely forsaken him; he has i 
given up all idea of living; feels disgusted with every body. 
and every thing, and wishes to have a priest sent for; the ~ 


» 


—— 
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tate of arterial blood lost on this ocasion was, I imagine, 
about three or four ounces. ; 

19. Has been composed and comfontible all night, sleeping 
at intervals, and is certainly improved ; pulse 90, and stronger ; 
abdomen soft and flaccid ;. no motion the last thirty-six hours ; 
wound discharges copiously a.thin sanious fluid, mixed with 
coagulated blood; the tumefaction of the stump somewhat 

diminished ; took some chocolate for breakfast. 
| 20th. At three p. m. he died. 


Dissection. 


“On making an incision the whole length of the cicatrix, 
and down to the acetabulum, the parts exhibited a variegated 
appearance, having a white spot near the centre, the shape 
and size of an acorn, with the consistence of tendon; a sinus 
ran down to the edge of the sacrum, being, together with the 
acetabulum, filled with a sanious fetid fluid; another sinus 
also extended about an inch and. a half in the course’ of ‘the 
femoral artery towards the groin, on the superior side of the 
wound: the edges of the acetabulum had a rough feel, and 
were denuded of their cartilaginous covering; when making 
the incision the knife conveyed the same sensation as is expe- 
rienced on cutting an apple, and indeed such was the case 
when performing the operation. On laying open ‘the. abdo- 
men, the liver was found considerably enlarged, weighing 
nearly seven pounds; externally, of the colour of straw, and 
' appearing internally as if parboiled, bearing also evident marks 
of having been injured by the immoderate use of spirits; the 
‘pressure of it against the ribs had been so great, from its enor- 
mous size, as to cause the formation of regular grooves. The 
cardiac orifice and extremity of the. stomach bore | signs. 
of inflammation, as did the jejunum and part of the ileum. 
In the thorax were found such firm adhesions of the lungs to 
the pleura, that they could not be separated without lacerating 
and tearing them to pieces. The other viscera were in a 
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healthy state. The orifice of the vessel from whence the 
hemorrhage came could not be discovered.” 

Mr. Brownrigg, Surgeon to the Forces, has performed 
the operation three times: on one occasion the patient lived 
eight days, and died from fever, supposed to arise from 
causes foreign to the operation. . 

In the last case he was completely wie pbeald: The map 
received a gun-shot wound in the thigh, which fractured the 
bone close to the trochanter, on the 29th December 1811, 
near Merida, in Spain. On the 12th of December 1812, 
the operation was performed, and the man Is now at Spalding, 
in Lincolnshire, in perfect health. 

After the battle of Waterloo, I performed the operation, 
successfully, on a French soldier, who had been left for several 
days on the field of battle, without surgical aid or sustenance: 
T remained at Brussels but three days afterwards, and I am 
indebted to Mr. Campbell, Deputy Inspector of Hospitals, 
under whose care he was, for the following particulars. In 
‘making my own acknowledgments to him, it is proper to say, 
that without his unremitting kindness and attention the man 
could not have recovered, and that the public is indebted to 
him, in a much greater degree than if the operation had been 
his own. | 

‘Francois de Gay, private in the 45th regiment of French 
infantry, was wounded, at the battle of Waterloo, by a mus- 
ket-ball, which entered behind, fractured the neck of the 
femur, and made its exit anteriorly, about four inches below 
the groin. He was admitted into the Elizabeth Hospital on 
_ the 5th of July, much exhausted, not having had until that 
period any regular attendance. In addition to his wounds, 
which had put on a sloughing appearance, he suffered from an 
extensive sore on the sacrum, which was caused by lying on 
the wet’ ground for five days. The wounds being: cleansed, 
and. the thigh placed in proper position, he remained ‘until _. 
the 7th, when the operation of amputation at the hip-joint 
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was considered advisable. -This operation was performed 
by Mr. Guthrie at two o'clock of the 7th: nineteen days 
after the injury. His pulse was 120; and a considerable de- 
viation was observed by Dr. Hennen and Mr. Collier, between 
the pulse at the wrist and at the groin, at the termination of 
the operation; his spirits good; he lost about twenty-four 
ounces of blood; was immediately put to bed, and had an 
anodyne draught. In the evening his pulse was windy 108 ; 
had lemonade for common drink. 

Sth. Had milk for breakfast ; beef tea for dinner. Evening, 
pulse 124. 

9th. Pulse 120, and soft; skin cool; countenance good ; 
stump discharging good pus, and in one part a quantity of 
sanies. No particular appearance of rete ay or any ting 
unfavourable. - Bit 

10th. Pulse 108, good; skin rather hot; countenance 
not so good as yesterday: the wound discharging healthy pus 
in great quantity, especially from the centre, where there was 
considerable loss of substance: he was sponged all over fre- 
quently with bhatt and water; had some chicken broth and 


wine. a 
ith. Pulse 112; skin and bowels opens slept four hours 
during the night. t 


12th. Discharge lessened; skin rather hot; bowels open; 
pulse 110: the bed-soré on the sacrum is sloughing, and 
obliges him to rest.on one side; the stump is healing at the 
sides; the integuments on the fore part have contracted con- 
siderably towards the ileum; he is still re with wine, 
chicken broth, tea, Kc. | 

18th. Pulse 104, and good; discharge inereasing ; the ex- 
ternal appearance of the stump healthy ; he is rather irritable ; 
bowels and skin open ; the bed-sore enlarging ; had an a 
at night, with sago and claret. 

14th. Slept well; skin hot and dry; he is a little purged ; 
countenance not so good ; discharge much less than yesterday ; 
pulse 120, after dressing; bed-sore still enlarging; dressed 
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with spirit. terebinthine. | The body frequently sponged with 
vinegar and water during the day. A pill composed of calomel 
gr. lij, pulv. antimon. gr. ij, was ordered, and an shee ae: at 
night. 

15th. Slept well; had a copious perspiration in the night ; 
bowels perfectly open; discharge less, and of good quality ; 
bed-sore looks healthy, and is dressed with the spirit. terebin- 
thine. Pulse this morning, after dressing, 108. 

16th. Countenance improving; no headache; bowels open ; 
tongue clean: pulse 112, and good. The stump is looking 
well, and the discharge is not considerable ; skin rather hot. 

17th. No change whatever; his body was sponged as 

before, frequently in the day. 

18th. Discharge decreasing; general health improving’; 
_ the bed-sore is looking healthy, but is very-extensive. The 
dressing and nutriment continued. 

19th. Health improving; the stump and bed-sore look 
healthy. Was visited by the Baron Larrey, who had been 
wounded and taken prisoner by the Prussians. 

20th. Slept well; granulations look healthy ; the discharge 
more copious, but of good consistence ; bowels and skin open ; 
general appearance good and tranquil; pulse 104; dressings, 
&c. continued. 

26th. No remarkable change since last report, either as to 
the discharge of the sores, or general health. 

27th.. Passed a restless night; pulse feeble and 108; dis- 
charge considerably increased, but of good quality; granu- 
lations looking healthy ; bed-sore clean ; countenance sallow; 
eyes suffused; bowels gently opened by castor oil, and had 
good broths, jellies, and. wine, in the course of the day ; 
dressing, &c. continued. 

28th. Slept a little during the night; puise after dressing 
130, small and feeble : countenance as yesterday ; bowels and 
skin open, and head clear. In the course of an hour after 
dressing the pulse came down to 110, but still feeble: broths,’ 


jellies, and wine/continued. r 
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30th. No material change in the discharge; general health 
and pulse somewhat improved ; same treafment continued. — 

3lst. Slept badly; pulse 120, and small; tongue some- 
what furred; countenance sallow; eyes suffused ; appetite 
bad; hada dose of ol. ricini this morning; broths, &c. con- 
tinued.) 

August IAst.. Pulse 120; countenance improved; had 
several stools during yesterday and last night, which were 
not very fetid; the discharge from the stump this morning is 
not so considerable; appetite somewhat improved; the bed- 
sore still enlarging but looking healthy; it is dressed with di- 
luted nitric acid ; nourishing broths, &c. continued. 

_ 2d. Slept well, and feels hiniself much better; discharge 
less. and good ; skin and bowels open; pulse 110; usual diet, 
&c. continued. | 

Ath to 20th. No material change has taken place; his ge-’ 
neral health has been gradually improving; the sore and dis- 
charge lessening; during this period he took the following 
mixture, from which he appeared to derive benefit : 

Infus. gentiane et cinchone, ana ..........+0+- Z viij, 
Acid. sulph. dil. .........0:cecescscsceeecsers be cages 3 ij. 
| M. Capiat 7i 3” horis. 

His appetite was, in every instance, studied, and even soli- 
cited by cordial and nourishing diets. | 

20th. Had a bad night; slept little ; bowels constipated ; 
sores looking well and healthy ; had castor oil; diet, &c. con- 
tinued. | 

21st. Passed a good night; had several motions yesterday ; 
discharge good; pulse 104; skin open; head clear; counte- 
nance considerably improved ; appetite very good. 

22d. No alteration as to general health; matter appears fo 
be forming under the glutei muscles, communicating with the 
original wound of the ball. : 

30th. General health still continues good. Hitherto the. 
matter from the abscess was discharged through the original 
wound, but, apprehensive of its extension, an opening was 
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made through the glutzi waviban and the abscess dressed 
from the bottom. 

September Ist. General health still improving. The dis- 

charge fromthe abscess healthy and diminished; feels heat 
about its edges; bed-sore looking well, and its circumference 
diminished ; the surface of the stump lessening ; discharge 
healthy, the portion of the ligamentous edge of the aceta- 
bulum, which had not hitherto sloughed away, came away 
this morning : the ligatures would PRDER to have been thrown © 
off with the discharge. 
_ 2d. A small abscess appears to be formed over the external 
iliac artery, conimunicating with the stump; the discharge 
from it is good: .the granulations on the surface of the stump 
do not appear so florid as yesterday, nor is his countenance as - 
good; pulse 108, and full; his skin is hot; tongue moist 
and white. 


R. Hyd. i ica ve Go Pda Chik dalek te Pe gr. ij, 
‘Puly. rhei.......... ee cusyes STHXVe 


Confect. aromat. q. s. ut fiat bolus statim sumendus. 

Vespere. Has had three motions since taking the medi- 
cine; thinks he is better, and has had some sleep since its 
operation: his pulse is now 110; feels as if he would be again 
purged. A little jelly, tea, &c. ordered for the night. 

7 R.. Extract cinchone, extract. gentian...... ana 3 j, 
Olei cinnam ............ PRET BRT, BY ae gtt. x. 
M. fiant pil. xxiv ; capiat ij ter in die. 

3d. Has had a good night; had one alvine evacuation 
early this morning; pulse 110; measures taken by compress 
to obliterate the abscess over the iliac artery; his tongue is 
clean and moist ; the granulations as yontardenis ; chicken broth, 
&c. to be given. _ 

Ath. Has slept well; complains of tension of the abdomen, 
although his bowels are open; no alteration in the appearance 
of the stump or bed-sore; the general health is somewhat 
better, and his appetite is returning. Pulse 112. 

6th. Slept well, and is perfectly tranquil; the abscess over 
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the iliac artery is diminished in size, about two ounces of 
arterial blood was discharged from it to day; the abscess, 
which was under the gluteimuscles, is nearly obliterated ; the 
bed-sore is stationary. Continue the pills. Pulse 109. 

7th. Was attacked during the night with diarrhoea, which 
is very troublesome ; in other respects the same as yesterday. 
Pulse 116. Repetatur bolus ex rheo et hyd. submuriat. He 
is supported with cordials, nourishing broths, &c. 

8th. The purging continues, but not so harassing ; granula- 
tions appear at the bottom of the acetabulum, which are florid; 
- the remaining surface looks pale, and the discharge thin. 
Pulse 110. | Repetatur bolus. _ | | 

9th. Has had a very good night ; feels himself much 
better, and demands food; the surface of the stump looks 
better; the abscess much diminished, and no more arterial 
bleeding. Pulse 106. Three thin alvine evacuations during 
the night. 

llth. Health mending gradually; wound closing in; the 
granulations in the acetabulum luxuriant and florid; the ab- | 
scess much less than yesterday ; no alteration in the bed-sore; 
bowels regular. Nourishing diet, broths, &c. continued as 
before the attack. : | 

15th. Pulse generally from 104 to 112; improving ‘ra- 
pidly in every respect; the diet is well regulated, and ‘conti- 
nued as usual. 

16th. Did not sleep well; finds himself, however, strong 
and in good spirits; had three evacuations since yesterday ; 
the stump and abscess doing well. Pulse remaining at 106; 
apprehensive of wsiceina sami the laxative’ bolus was re- 
peated. 

18th. The acetabulum is nearly three parts full of healthy 
granulations; the stump and abscess closing, and the health 
good. Repetatur pil. ex gentiana et cinchon. 

93d. He is gaining strength; slept well; the bed-sore 
looks more irritated in consequence of his constantly remaining 
on his back ; has been detained by force for four hours on his 
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side, but more was lost from the general irritation caused by 
this plan, than gained in the appearance of the sore. 

24th. Still mending ; had him placed at the window, and 
supported by six men for an hour and a half, which he bore 
very well, and appeared to acquire additional strength yh it ; 
bowels regular, and appetite good. 

25th. Is perfectly tranquil; has slept well, and talks 
with confidence of his recovery; his bowels are regular, skin 
moist and soft; is free from all pain; stump, &c. are doing 
well; was supported at the window-for the same period as 
yesterday; he did not however bear it so well, some debility 
supervening ; in all other respects he continues to.promise a 
favourable issue: had him changed to his own room again in 
the evening. ; 

27th. Slept but little in consequence of an attack of dia- 
rrhoea, which is attributed to a salad he ate yesterday; his 
countenance is not so lively; pulse 116, and irritable; he is 
careless as to food. 


: 


4 R. Pulv. rhei eeescese @eeeeeeeee8 eeoeoeeeeees gr. XXX, 
Pulv. cinnamoni....... ....... SEE gr. Xv. 


M. Divide in chartulas iij, quarum sumat j ter in die. 


28th. Had some sleep during the night, but feels himself 
not-so well this morning ; he is griped a little, and has no in- © 
clination to eat; his pulse is 120; the wound does not look so 
healthy as yesterday. 


HH. iAlel ricinives 5... rll eed 2 3 iv, 
; Ag. cinnam. ..JisvissiadGle.tss ins ce Hs 
inch. ODL |. ut) +-apeenp tes eedepene gtt. xx. 


M. et ft. haustus statim sumendus. | 
29th. Had a tolerably good night; bowels getting more 
regular ; countenance better; the surface of the wound is now 
only 23 inches by 1. 
October Ist. Every thing going on apparently wells appe- 
tite good ; sores healing. 
oth, Slept very well: there is an anasarcous appearance 
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of the scrotum this morning ; ‘his « bowels slightly affected 
during the night, otherwise doing very well. 
R. Decoct. einchOn.es......0s CCR ISU Agee, 
Acid, salphwidibsiiedsaasusiecas sth. , 3 jss. 
M.. Capiat Zss, tertiis horis. 

8th. Had four alvine evacuations last night ; tongue 
clean; pulse 100; the wound, &c. look well; there is ‘a 
slight oedematous enlargement of the limb; it is carefully 
rolled up with a flannel bandage ; the acetabulum is now com- 
pletely filled up, and on a level with the general surface of 
the wound; the anasarcous ‘swelling of the scrotum begins to 
disappear ; his appetite continues good. Repetatur decoct. 
cinchon. ; 

9th. The state of the bowels saath better; the cedematous 
' appearance of the limb does not increase; the bandage conti- 
nued, and frequent friction with flannel and volatile liniment.. 
Repetatur decoct. cinchon. : 

10th to 15th. No alteration in the appearance of the ex- 
tremity; his bowels are regular, and his appetite good ; tongue 
clean; pulse from 104 to 110 during. this period. His medi- 
cine agrees with him, and he is in good spirits. 

17th to.22d. The wound nearly closed, and the abscess is 
totally obliterated ; pulse 110; bowels open; skin cool, and 
head free; has a good appetite ; is nourished with sago, wine, 
broths, tea, &c.; complains of no pain; the areiling of the 
extremity is subsiding. 

25th. Had some sleep during the night, but ioitbpldiink of 
much pain in his knee; the limb is much diminished this 
morning; has had two alvine evacuations during the night; 
has passed a considerable quantity of water during the last 
twenty-four hours : tongue clean; head clear ; skin cool.; pulse 
120. Had a mutton-chop for breakfast; is in good spirits.’ 
Repetatur decoct. cinchone.. Chicken broth, beef tea, &c. ; 
one bottle of porter; one pint‘of port wine; the limb to be © 
frequently rubbed with flannel: and volatile liniment. 

27th. Was removed to ‘a more airy room; he had several 
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alvine evacuations during yesterday and last night, which pre- 
vented his sleeping; no change in the appearance of the wound 
or bed-sore ; he is much more irritable; pulse 130, and feeble; 
skin hot and dry; the cedematous swelling of the limb re- 
mains much the same; the friction with volatile liniment to be 
repeated ; the body to be sponged with vinegar and water ; 
to have jelly and white wine, broths, &c. Laxative bolus 
repeated. 
28th. Slept well, and feels in every respect better; is 
anxious to eat. jit. 

November Ist. Feels himself quite well; his bowels are 
regular, and appetite good. : 

lith. It would appear that matter is again forming under 
the glutzi muscles ; in all other respects doing well. | 

12th. Complains of pain in the direction of the former 
abscess; is otherwise very well. 

13th. The cicatrix of the gluteal abscess opened sponta- 
neously this morning ; he is in other respects doing well. 

14th. The discharge from the abscess is very idee ; the 
bed-sore looking healtiy, and healing. 

19th. During this period he has been sitting up before the 
fire two hours each day. There is no discharge from the ab- 
scess ; his appetite continues good, and is gaining strength; the 
unhealed part of the wound is not quite an inch in size.” 

At this period he was brought to England by Mr. Camp- 
bell, and sent to the York Hospital, where the remaining sore 
healed without inconvenience. His Royal Highness the Duke 
of York, oa seeing the man, was pleased to interest himself 


in his favour with the French Government, and on his return” 


to France he was placed in the Hotel des Invalides, where he 
now is. The plate is an exact representation: of the part, 
taken from a drawing made in 1823. He is capable 
of walking as much as three miles at a time, the wooden 
leg which he has attached to his body being thrown for- 
wards by an exertion of the muscles of the trunk. He is 
in very good. health, not quite so fat as when in England, 
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i. ii getting married, and is not, as the French express it, 

“* sage.” | : 

The operation was also ‘ified ae Dr. Cole, on the 6th 
of April 1814, after the unsuccessful attack on Bergen-op- 
Zoom, in consequence of fracture of the femur at its upper. 
extremity. The patient was in a bad state, and survived only — 
twenty hours, although the operation was performed with great 
dexterity and with little loss of blood. 

Another was done by Dr. Blicke, at Antwerp, after the 
battle of Waterloo. This patient, according to the report of 
the Medical Board, of which Dr. Cole was president, was in 
a very bad state, and the ‘operation was only agreed to by the 
gentlemen composing it, as offering a slight, although the only 
chance for life. The patient survived it eight days. 7 

The operation has since that period been done in three or 
four different instances unsuccessfully. Mr. Orton, surgeon 
of Kegworth in Lincolnshire, has succeeded, however, in one 
case ; and it is a great satisfaction to me to think that he was 
stimulated to: its performance from having read my observa- 
tions on the subject. : He performed the operation in June, 
1824, on a patient suffering from disease of the knée-joint 
and thigh-bone in its whole length, with abscesses extending 
up to the dorsum of the ileum. It was successful: the pa- 
tient left Kegworth on the 28th of the following August, and 
was quite well on the 10th of September, being fatter and 
heavier than at any previous period of his life. 

These cases prove, that the operation is not only necessary, 
but practicable, and that it may be effected with success under 
certain circumstances. This being granted, it necessarily 
follows, that the operation ought to be recommended and 
performed in every case m which it can alone bring relief, or 
offer a prospect of success. No man should therefore be 
allowed to die without its being proposed to him; and if it 
be a case for primary operation, the sooner it is done on the 
field of battle, consistent with propriety, the greater will be 
the chance of success, for the patient cannot live to the pe- 
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riod for secondary amputation... It is in this, and other ope- 
rations high in the thigh, that the question of time is most 
important, for haste is as injurious as delay, when improperly 
applied. 

If the patient has suffered much loss of blood, or is in a 
state of syncope, or nearly approaching to it, unable to arti- 
culate, with a pulse scarcely perceptible, and the skin clammy 
and cold, an immediate operation would only hasten his death ; 
but if excited by stimulants and cordials, he will have some 
chance of recovering himself in a short time, so as to undergo 
the. operation with a better prospect of success, or he will in 
that period sink and die. If, on the contrary, he is brought 
to the surgeon, although much alarmed and reduced by the 
_ sudden shock and loss of blood, with strong sensations of pain, 
expressed ‘by his cries for assistance, convulsive motions of 
the limb and body, ‘and the powers of the sensorium not de- 
stroyed, the operation should be performed immediately ; or, 
instead of becoming more calm and collected, he will gra- 
dually sink into the state of the first described, and be un-. 
able to bear the operation. On the other hand, the first 
mentioned, if he be excitable, will in time rather approach to 
the state of the latter, and from the pain, &c. he suffers, will 
call for the performance of the operation. This violent ner- 
vous commotion, however, is not common; it depends upon 
particular idiosyncrasies, and will never in the first be SO ex- 
cessive as in the last. ; 

The operation being decided upon, it is, I confess, not like 
that at the shoulder-joint, to be done by every one of mode- 
rate ability. No surgeon ought to attempt it, unless he is 
conscious of possessing great coolness, a presence of mind 
equal to any emergency, and a correct knowledge of the parts 
to be divided. | , 

The fear usually entertained by surgeons, is that of incon- 
trollable hemorrhage; and Mr. John Bell (whose works have 
done so much good in the surgery of arteries) has here done. 
much mischief, in persuading many young men, that he- 
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morrhage from large arteries is. not to be restrained by any 
pressure; which is, in my opinion, one of the principal errors 
of his work, and is indeed almost as great an error as any rhe 
has laboured so effectually to overturn. 

He says, page 415 of his Principles of Surgery, ‘‘ I will 
repeat with confidence what I have frequently affirmed, that 
it is one thing to suppress the pulse in the lower part of the 
limb, and another thing to stop the pulse in the great artery. 
I have tried in great operations, near the trunk of the body, to 
stop the blood by pressure; but though I could suppress the 
pulse of the femoral artery with my fore-finger, I could not 
eommand its blood with the whole strength of my body.” 
And in a note he says, ‘‘ The fact which I have here affirmed 
is of too much importance for me not to maintain it: with more 
than common earnestness. I affirm then, that though the 
throbbing of an. aneurism, or the pulse in the lower part of the 
limb, be quite suppressed, yet the circulation is not stopped ; 
. and I entreat the young surgeon never to trust to any such 
mark of the compression being effectual.” 

If he wish it to be understood, that the inguinal, or the 
subclavian artery, cannot be commanded by any pressure, so 
as to prevent hemorrhage of their division, it is merely 
advancing an opinion, that hardly needs a comment; for almost 
all the medical officers of the British.army have, on many. oc- 
casions, seen both vessels so effectually compressed by mode- 
rate pressure, that not one drop of blood has escaped from the 
orifice of the artery, after it has been divided. I am there- 
fore willing to believe that this cannot be his meaning, but 
that he supposes a certain degree of pressure may stop the 
pulsation of the artery without suppressing the circulation: 
an opinion equally dangerous, and erroneous, as the other; 
for it tends to keep the mind of the young surgeon in alarm, 
and thereby obstructs the free exercise of his judgment, 
during the whole course of many serious operations, when he 
often requires the greatest firmness to enable him to surmount 
the difficulties that present themselves. This alarm is most 

2A 
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unnecessarily raised, for I have no hesitation in declaring; 
and I am supported in the assertion by all the surgeons of 
extensive practice in the British army, that when the pulse is 
suppressed in a great artery, the flow of blood is com- 
pletely restrained for every purpose in surgery. I will even 
say, that the flow of blood may be entirely suppressed, and 
yet the pressure upon the subclavian artery above the clavicle 
shall be so moderate, that the instrument will not leave a 
mark upon the skin discoverable after twenty-four hours. I 
do not assert this without solid foundation, for I have seen 
the inguinal and subclavian arteries compressed and divided 
very many times, and I have had the femoral and axillary ar- 
teries as often, between my fingers; but I never saw blood 
projected one inch from the orifice of these vessels without a 
pulsatory motion being evident; and I never saw blood flow 
in a stream from the orifice of any large artery. I have seen, 
when the sides of these vessels have not been pressed -exactly 
together, so that the inner coats have not been in contact, 
that a little blood has oozed to the mouth of the artery, and 
that it has even dropped from it; but the moment this 
drop became a stream, the motion of the artery was sensible 
to the: fingers, and the blood thrown out, came per saltum: 
Ev-have never found any difficulty in holding the divided 
ends of the femoral, or axillary arteries, between my finger 
and thumb, whilst a ligature has been placed upon them ; 
and I know that the blood is not propelled in these ar- 
teries, with a force that is not readily overcome by mo- 
derate pressure. In a healthy man the circulation does not 
go on in an artery, when the pulse of that artery has ceased 
in consequence of pressure. It is not, indeed, consistent that 
it should; for, if the circulation could go on so as to cause 
a dangerous hemorrhage, without any motion of the ar- 
‘tery being discoverable, the occurrence of it in the smaller 
arteries’ in a state of health would almost appear unneces- 
sary. If it be said, that itis not circulation, but merely a 
little blood that passes between the sides of the vessel that are 
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net exactly in contact, I would reply, that if such a thing does 
take'place, the quantity must be so small, as to be unworthy 
the attention of the surgeon ; for, if it were in greater quan- 
tity, it would be attended by the usual‘sensation of pulsation. 

I do not mean, in-the slightest degree, to doubt the cor- 
rectness of Mr. Bell's statements, of his inability to suppress 
the circulation in the cases of aneurism he has adduced); 1 
mean to assert only, that’ the passage of the blood through a 
healthy artery ‘can be effectually prevented by moderate 
pressure ; that when the pulse has’ ceased in a large artery in 
Consequence of this pressure, ‘the circulation is ‘suppressed ‘for 
every purpose in surgery$ and that the surgeon may therefore 
divest himself of all fear of hemorrhage. It*is, indeed;*:a 
fact’so notorious. in the medical department of the army, that 
Teed not have noticed it thus particularly, if I did not 
think the great authority of Mr. Bell’s opinion might prevail, 
when the practice of the Peninsular war shall be forgotten. 

When these observations were published in the’ first edition; 
the doctrines of Mr. John Bell on this subject’ were taught in 
London ‘by his brother, ‘Mr. C. Bell, and others ; they have 
since that period been abandoned, and I derive one satisfac- 
tion from having written this book, in knowing that the fact 
was first publicly declared and maintained by military sur- 
geons, and that by establishing’ it’ beyond all dispute, or 
doubt, they have rendered an essential service to the science 
and art of surgery. For it was impossible that men could 
proceed to any serious operation, impressed with’ 'the idea of 
being unable to control the flow of blood, with ‘the ogame 
calmness and clearness that ' they can when such impression ‘is 
removed. The fear of hemorrhage was the sole reason for- 
merly for considering amputation at the shoulder-joint a dan+ 
gerous operation: It:is the principal objection with 7 
even at present; to amputation at the hip-joint. 

It is my intention now’ to°put this matter in its proper 
point of view; andto' assert, that'there is not an artery in the 
human body on’ which an’ operation can be performed (I ex- 
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cept the aorta, to avoid unnecessary discussion), through which 
the passage of blood cannot be most easily prevented. The de- 
gree of pressure required on the sides of the inguinal, subclavian, 
axillary, or carotid arteries is trifling, and all that is required 
is to take care that it be correctly made. If these arteries be 
laid bare, the simple closing of the fingers is almost sufficient 
to place the sides of them in contact. If the inguinal or axil- 
lary, or other artery be cut across, whilst the vessel has lateral 
support, as in amputation in muscular parts, the pas- 
sage of blood through it is suppressed, by placing the point 
of the finger on the open mouth of the artery, and retaining 
it in that position without almost any pressure whatever. I 
proved this assertion in the York Hospital in 1817, before a 
great number of students, in two amputations, one at the shoul- 
der-joint, the other at the great trochanter. In each operation, 
after the limb had been removed, I allowed the femoral and 
axillary arteries to eject their blood in full stream, and imme- 
diately put a stop to it with the point of my fore-finger, and 
without using any perceptible compression, as was seen from 
the ease with which it was accomplished. I repeated this to 
show that it was not an accidental circumstance. I performed 
both operations without a tourniquet, and compression was 
not made on the subclavian artery until after the head of the 
humerus had been separated from the glenoid cavity, and the 
artery was about to be divided. Less blood than usual was 
- lost in both operations, and the patients were discharged the 
hospital, cured. 

The difficulty supposed to arise from this cause, was to be 
surmounted in the amputation at the hip-joint, by putting a 
ligature on the artery below Poupart’s ligament; and all who 
have written on the subject, or attempted this amputation, 
have directed this operation, often considered serious in its 
performance, although in reality extremely simple, as a pre- 
liminary step. Tourniquets were not invented for this opera- 
tion, as for the shoulder, for little dependence was placed on 
compression ; and they knew there were several other arteries 
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to be divided, that could not be commanded by any external 
means. This consideration, combined with the great shock 
to the nervous system, and the supposed impossibility.of a 
person surviving the operation, induced most surgeons to 
abandon it as a hopeless piece of barbarity. 

The surgeon, after making himself acquainted with every 
part, but more especially with the course of the great vessels, 
and the insertion and attachment of the muscles in and near 
the trochanters, must endeavour to free himself from this 
dread of hemorrhage, which shackles his hands.and his judg- 
ment. If he cannot do this, he had better not attempt the 
operation, as its success must depend, in a great measure, 
on the celerity and ability with which it is performed, and on 
the due securing of the vessels with little loss of blood ; two 
points that may be accomplished by a surgeon thus prepared, 
without difficulty. The larger an artery the more easily it 
is secured, and the femoral artery the most readily of all. 
The smaller vessels only require the ends of the fingers to be 
placed upon them to stop the flow of blood ; and this support, 
which hardly amounts to compression, is sufficient for vessels 
of considerable size, such as the branches of the glutzeal, scia- 
tic, and obturatrix arteries, which are divided in the course of 
the operation. The femoral artery in the groin can always be 
held with ease between the finger and thumb, or pulled out 
by a tenaculum, until a ligature be put around it. In fact, 
surgeons must entirely throw off this dread of arterial bleed- 
ing, which they have, until lately, been nl Ine or they can 
never become good operators. 

I think this operation should be performed only by per- 
sons who have already attained a competent knowledge of the 
relative situation of parts, and some dexterity in operating ; 
and not, as at the shoulder-joint, by the junior officers of the 
department. I shall mention, however, the most important 
points of anatomy to be attended to, which may much. expe- 
dite, or delay, the operation. | 

Immediately under the skin and cellular membrane there 
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is a strong fascia surrounding the thigh, and attached with the 
tendinous expansion of the gluteus maximus to the linea as- 
pera, which attachment gives some little inconvenience, if not 
separated from the bone. Under this fascia there are twenty 
muscles surrounding the hip-joint, the whole of which must 
of course be divided. 1. Tensor vagine femoris. 2. Sarto- 
rius. 3. Rectus cruris. 4. Iliacus internus. 5. Psoas mag- 
nus. 6. Pectineus. 7. Gracilis. 8. Triceps, arising by 
three distinct heads, longus, brevis, magnus. 9. Semiten- 
dinosus. 10. Biceps long head. 11. Semimembranosus. 
12. Quadratus femoris. 13. Obturator externus. 14. Obtu- 
rator internus. 15 and 16. Gemini. 17. Pyriformis, 18. 
Gluteus minimus. 19. Gluteus medius. 20. Glutzus maxi- 
mus. Many of these are simply divided in the first inci- 
sions, without difficulty, or interference with the ulterior steps 
- of the operation. The muscles immediately attached or in- 
serted about the joint do, however, cause inconvenience if 
overlooked, or not known; and these are Nos. 4, 5, 6, 12, 
13, 14, 15, 16, 17, 18, 19, and 20. The knowledge of 
the insertions of these muscles will enable the surgeon to un- 
derstand and obviate any difficulty that may arise in dislocat- 
‘ing the head of the femur. 

The vessels are in four sets: the femoral, obturatrix, 
sciatic, and-gluteeal arteries. The femoral artery has the an- 
terior crural nerve on the outside, and its corresponding vein 
on the inside, and may be compressed with certainty where it 
passes over the brim of the pelvis. 

The obturatrix artery, whatever may be its origin, always 
comes out through the thyroid foramen; is not compressible, 
put is not of great size. 

The sciatic artery is given off by the internal iliac, passes 
out of the pelvis below the pyriformis muscle, and divides 
into a number of branches running downwards towards the 
thigh, and anastomosing largely with vessels coming from the 
fore part: it is also not compressible, and several branches 
will bleed durmg the operation ; but they are easily stopped 
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by the points of the fingers, and often cease to bleed Sponta- 
neously. 

The gluteal artery is given off before the sciatic in the 
pelvis, comes out above the pyriformis muscle, and principally 
supplies the outside of the haunch. One large. branch de- 
scends between the gluteus maximus and medius towards the 
thigh, supplying these muscles, and a branch or two may 
bleed during the operation, but they are > not of much import- 
ance. 

There may alts be some small branches of: the enteral 
pudic artery divided, but they will not in general require to 
be tied. 

The femoral vein is large, and will on some occasions re- 
quire a single thread to be placed over it; but this must, if 
possible, be avoided, and is only admissible, when the bleed- 
ing cannot be suppressed, and fears are entertained of a longer 
continuance of it. i 

The head of the bone ‘is tétaineds in the siooneda chin by a 
very strong capsular ligament, and by an internal ligament, 
called the ligamentum teres, which, until it is divided, effec- 
tually prevents its dislocation. 

The anterior crural nerve on the fore part, and the great 
sciatic on. the back part, alone require observation, and ne 
should be cut short. 

This operation being considered necessary, it must, like 
all others, be done with reference to the parts remaining un- 
injured ; but there is, in general,’ more choice in this. instance 
than in many other operations; for the patient will seldom 
survive an injury, or the operation be recommended, in which 
there is not an opportunity of selecting the parts to be retained, 
for the formation of the flaps. 

It:has been recommended to’ commence the operation by 
amputating the thigh first, in the ‘usual manner, and then, by 
cutting through the muscles which surround, or are attached 
to the bone, to remove it from the acetabulum. This I con- 
sider as two operations instead of’ one, by which much time is 
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lost, aud nothing gained. The vessels are not so readily 
secured, and the parts will not be in such just apposition, or 
so favourably disposed to unite. 

It was proposed formerly in France, by Messrs. Volher 
and Puthod, to commence the operation by tying the artery 
on the fore part of the thigh; when the patient is to be placed 
on the opposite side, resting upon the ileum and the great 
trochanter.. An incision is then to be made from about three 
fingers breadth below the tuberosity of the ischium, through, 
the integuments forwards, so.as to:expose the tendon of the 
gluteus maximus inserted into the linea. aspera, which is to 
be cut through to form the flap on the under part with the 
semimembranosus, semitendinosus, and biceps; the gluteus 
medius and minimus are to be cut through, with the muscles 
inserted between the trochanters. The capsular ligament is 
then opened into, the ligamentum teres divided, and the head 
of the bone dislocated. The muscles and integuments on 
the inside remain to be cut through, when the operation is 
completed. It was allowed by its advocates to be a tedious, 
and it must be a very inconvenient, operation; for the knife, 
in detaching the different muscles from their attachments, may 
cut much more than is intended, as its effects are not ob- 
servable. The heemorrhage is from a hollow space, and not 
so readily commanded ; and every step of the operation, after. 
the first incision, is difficult and tedious. 

The Baron Larrey describes his method of seebinviiaarel the. 
operation as follows*: ‘* I place the patient nearly in.a hori- 
zontal position on the foot of the bed, and stand on the inside of 
the thigh to be operated upon, an able and intelligent assist- 
ant compressing the artery where it passes over the brim of 
the pelvis. I make an incision in the groin in the course of 
the great vessels, which I carefully lay bare; and having se- 
parated the anterior crural nerve, which is on the’ outside of 
the artery and vein, I pass a blunt curved needle under them, 


* See tome ii, p. 186. 
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so as to include both together in the same ligature. I take 
care to make this ligature immediately below the crural arch, 
so as to tie the vessel above the origin of the profunda, the 
division of which, during the operation, without this precau- 
tion, might cause a fatal hemorrhage. Having tied the fe- 
moral artery, and placed a ligature above it, to be tightened, 
if necessary (ligature d’attente), I plunge my straight, sharp- 
pointed knife perpendicularly into the thigh, between the ten- 
dons that are attached to the little trochanter, and the base of - 
the neck of the femur, bringing out the point of the instru- 
ment diametrically opposite, on the posterior part of the thigh 
or buttock, and by then directing it obliquely downwards and 
inwards, it cuts itself out throvgh all the parts which ought 
to form the inner flap, which should not be too large. This 
flap is to be raised up towards the scrotum by an assistant, 
and the articulation is immediately visible. The obturatrix 
and some branches of the external pudic artery are divided, 
and these must be immediately secured. <A single stroke of 
the bistoury is sufficient to divide the capsular ligament; the 
head of the femur is almost dislocated by simply moving the 
bone outwards, and it will readily be conceived how easily the 
ligamentum teres may be divided by the same instrument. fF 
then form the outer flap by passing the cutting edge of a 
small straight knife between the brim of the acetabulum and 
the great trochanter, carrying it downwards and outwards, 
nearly on a level with this tuberosity, so as to give a rounded 
form to the flap. The assistant who holds the flap stops the 
mouths of the bleeding vessels with his fingers, until they can 
be tied, and the smallest arteries should be secured to prevent 
secondary hemorrhage, and to allow of the union of the 
flaps. If these flaps are not diseased, nor inflamed, nor 
irritable, or, in other words, are healthy, some stitches by the 
interrupted suture may be made in the integuments to keep 
the parts together, but the muscles must not be included. 
The flaps are to be kept in contact by compresses moistened 
in red wine, and by a retaining bandage. 
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“1 have always found it a quick and easy operation, and 
had planned the mode of doing it before I entered into the 
service ; and the trials I made on animals, and on the dead 
body, led me to hope for a successful result on the living. 

‘The surgeon must, afterwards attend to the general state 
of the patient. Bleeding, if there be any indication of  ple- 
thora, with refrigerants, antispasmodics, perfect quiet, and 
proper diet are not to be neglected. By these means the in- 
flammatory symptoms usually accompanying great operations, 
such as amputation, are obviated. The adhesion of the flaps 
quickly takes place, and suppuration is established only where 
some bruised or injured parts have remained in the wound.” 

This last remark of M. Larrey I consider a very valuable 
one, as it is a complete answer to all his own objections to 
union by the first intention after primary amputation in other 
parts, and especially at the shoulder and thigh; for every 
evil and every accident that can happen in these or other 
places, in cousequence of the attempt to procure union, will, 
I conceive, occur in the hip; and if it be an object to avoid 
them in every other part, it must be equally so there; for, 
if union is not desirable after amputation at the shoulder or 
thigh, I do not see why it should be sought for at the -hip 
alone. 

To the method of operating I have some objections. I 
consider the preliminary step of tying the artery and vein as 
unnecessary, and only prolonging the operation; the placing 
of a precautionary ligature above, to be drawn tight if neces- 
sary (ligature d’attente), is now universaily allowed in England 
to be extremely dangerous, inducing rather hemorrhage by 
causing ulceration of the coats of the artery, against which it 
presses, than preventing it, being therefore itself the cause 
of the mischief itis intended to suppress. The artery should 
be tied separately, and the vein should not be included in a 
ligature if it can be avoided: To make the internal flap in 
the manner recommended by M. Larrey, a knife for: the ex- 
press purpose will be required, as it must be long, narrow, 
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straight, pointed, and have two cutting edges. The flap 
made in this mauner will, without care, contain too much 
muscle for. the integuments ; and as the knife is only used for 
this step of ‘the operation, its place may be supplied by, the 
common one, cutting from without, inwards. I also consider 
the outer flap is better made, by cutting in the same manner, 
through the integuments from without. 

The operation will be best, performed in the followibes man- 
ner: The patient should be laid on alow table, or two field 
panniers placed together, covered with a folded blanket: to 
prevent the edges giving pain, and properly supported in a 
horizontal position. An assistant, standing on the opposite side, 
and leaning over, should compress the artery against the brim 
of the pelvis, with a firm, hard compress of linen; such as is 
generally used before the tourniquet; he should also be able 
to do it with his thumb, behind the compress, if it be found 
insufficient. The surgeon standing on the inside, with a strong, 
pointed amputating knife of. a middle size, makes his first in- 
cision through the skin, cellular membrane, and fascia, so as 
to mark out the flaps on each side, commencing about four 
fingers’ breadth, and ina direct line belaw the anterior supe- 
rior spinous process of the ileum in.a well-sized man; and 
continuing it round in a slanting direction at an almost_equal 
distance from the tuberosity of the ischium, nearly opposite. to 
the place where the incision commenced. Bringing the knife 
to the outside of the thigh, he connects the point of the inci- 
sion where he left off with the place of commencement, by a 
gently curved line, by which means the outer incision is notin 
extent more than one-third of the size of the internal one. 
The integuments, having retracted, the gluteus maximus is to 
be cut from its insertion in the linea aspera, and the tendons 
of the gluteus medius and minimus from the top of the tro- 
chanter major. The surgeon now placing the edge of the 
knifé on the line of the retracted muscles of the first incision, 
cuts steadily through the whole of the others, blood-vessels, 
&e. on the inside of the thigh. The artery and-vein,:or two 
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arteries and a vein, if the profunda is given off high up, are 
to be taken between the fingers and thumb of the left hand, 
until the surgeon cau draw each vessel out with the tenacu- 
lum, and place a ligature upon it. Whilst this is doing, the 
assistants should press with their fingers on any small vessels 
that bleed. The surgeon then cuts through the small muscles 
running to be inserted between the trochanters, and those on 
the under part of the thigh, not yet divided; and with a 
large scalpel opens into the capsular ligament, the bone being 
strongly moved outwards, by which its round head puts the 
ligament on the stretch. Having extensively divided it on 
the fore part and inside, the ligamentum teres may now 
be readily cut through. The head of the bone is then 
easily dislocated, and two or three strokes of the knife sepa- 
rate any attachment the thigh may still have to the pelvis. 
The vessels are now carefully to be secured. The capsular 
ligament, and as much of the ligamentous edge of the aceta- 
bulum ought to be removed as can readily be taken away. 
The nerves, if long, are to be cut short, the wound well 
sponged with cold water, and the integuments brought toge- 
ther in a line from the spinous process of the ileum to the tu- 
berosity of the ischium. Three sutures will in general be 
required, in addition to the straps of adhesive plaister, to 
keep the parts together; the ligatures are to be brought out 
in a direct line between the sutures, a little lint and some com- 
presses are to be placed over the wound, and on the under 
flap, to keep it in contact with the cotyloid cavity, and assist 
the union of the parts. A piece of fine linen is to be laid 
over them, and the whole retained by a calico Pandan put 
round the waist, and brought over the wound. 

_ It is recommended to pare the cartilage from the bone ; and 
if this could be readily done, I would agree to it, but the 
cartilaginous surface of the acetabulum is not to be cut away 
without much difficulty and some time, which cannot be 
spared ; for I consider the success of the operation to depend 
very much upon the quickness with which it is performed, not 
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on account of hemorrhage, but to avoid the shock the consti- 
tution receives from the continued exposure and irritation of 
so large a surface in the immediate vicinity of the trunk of the 
body. It is proved by experience to be unnecessary at the 
shoulder-joint ; and will, I think, be found equally so at the 
hip. 

Union by the first intention is to be wished for in a great 
degree, as lessening the surface of the wound; bat as all the 
parts beneath the skin cannot unite, and especially about the 
acetabulum and the inside of the gluteus muscle, it is not ad- 
visable to let the skin adhere on the middle and lower part of 
the stump; for, as the parts deep-seated must suppurate and 
granulate, a fair opening for the discharge should be _pre- 
served, and collections of matter in any part should be carefully 
guarded against by gentle pressure, compress, and bandage. 

- In my successful case, the particulars of which have been 
already related, the situation of the posterior shot-hole pre- 
vented, ina great measure, the inconvenience likely to arise 
from any retention of matter; it became necessary, however, 
to make an opening at this part during the cure ; and, from 
a due consideration of all these circumstances, I now recom- 
mend that an opening should be made through the outer 
- flap at the period. of operating, immediately below the aceta- 
bulum, into which a piece of lint should be introduced until 
suppuration is duly established, when it may be readily kept 
open until all fear of the collection of matter has subsided 
or been removed. If it should collect, although every pre- 
caution be taken: to prevent it, an opening should be made at 
a dependent part with as little delay as possible. 

The ‘after-treatment will be the same as in the other cases 
of amputation: the shock, however, of the injury and the 
amputation will be so great, that the antiphlogistic regimen, 
to the extent of blood-letting, will seldom be necessary. If 
the patient be very low, cordials in small quantities, with — 
opiates, should be given, and a light nourishing diet. If in- 
flammatory symptoms come on, the anpropriate remedies for- 
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merly recommended must be employed without delay. “If 
there be heat or uneasiness in the wound, it must be kept wet 
with cold water. og 

If the surgeons called upon to perform this operation 
have not been in the habit of dealing with large arteries, they 
may feel an unconquerable repugnance to cutting through the 
femoral artery before it has been tied; and although I can 
most positively assure these gentlemen, there is nothing to 
fear in doing it, still they may tie’ the artery first, if they 
cannot overcome this feeling of danger. It is to’ be done by 
cutting through the mteguments in the usual manner, and 
then dissecting for the artery and vein, previously to saaponie . 
through the muscles. ) 

The cases and facts Ihave related establish amputation at 
the hip-joint as a successful operation. The danger arising 
from loss of blood is proved to be trifling, and no bad conse- 
quence has ever resulted from it. ‘The operation itself cannot 
be difficult, because so many persons have’ been able to ac- 
complish it. The shock to the constitution or system at 
large, although undeniably great, has been proved not to be 
beyond its powers of supporting. If we refer to the number 
of persons on whom it has been done, it will be found to 
amount to about twenty: of these, three perfectly recovered, 
and three are now living; seven lived long enough to get the 
better of the first. effects of the operation, and to show that 
they would in all probability have ‘been cured, if death had 
not been caused by disease totally independent of the opera- 
tion; the remaining ten died, but all of them lived some 
hours, and several many days, afterits performance, although 
in most of these cases the chance of success was at first but 
small. I do not apprehend that the same success has attended 
the operation of placing a ligature on the subclavian artery ; 
yet there isnot a surgecn, with any pretensions to professional 
character, who would decline doing this operation in a proper 
case requiring it. This being the fact, I should be glad to 
be informed on what principle amputation at the hip-joint can 
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be now objected to, unless it be on the incapability of the 
surgeon to do it. I know of no other that can be advanced, 
_ afjer the most attentive consideration of the subject; for 
conceding even, that all the persons died. on whom it was 
done except: three, which is .a concession no reasonable man 
would demand on reading the particulars of each case, the 
operation is still a saviour of three; and when this chance of 
one in seven is left, it ought to be offered to the patient, 
and he alone should decide. Let it however be recollected, 
that Mr. Brownrigg saved one out of three; that I saved one 
of two; Mr..Orton succeeded in the first case; that many 
operations were done as a last resource at the entreaty of 
the patients, who were eager to avail themselves of the 
slightest hope; and no unprejudiced person, from a careful 
survey of the facts, can consider the chances for success as 
less than one in three or four. I can; for my part, only ex- 
press my conviction, that it is an important addition to the 
means which surgery possesses of giving relief to suffering 
humanity ; and, so far from being a barbarous or rash experi- 
ment, surgeons will hereafter be charged with either a want of 
humanity, or of dexterity, who refuse to perform it when the 
case admits of no other relief, the patient is desirous of sub- 
mitting to it, and there is a reasonable chance of success. 

In these observations I have referred only to injuries of 
the part as a cause demanding the operation; it is possible 
that it may be required, on aceount of disease affecting the 
thigh, without any immediate external injury. The principal 
one would appear to be, the complaint known .as the scrofu- 
lous affection of the hip-joint ;. but it never can be successful 
in such cases, because the,acetabulum is always implicated in 
the disease, as was the case in the children operated on a iby 
Dr. Kerr and M., Baffos. 

The propriety of the operation in certain cases of diseased, 
thigh-bone,; is less;doubtful;;‘and, as far as I can judge, . 
deserves serious consideration, ;not only by careful inquiry, 
but by experiment. I allude especially to the different, kinds 
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of exostosis described by Sir A. Cooper, in his Surgical 
Essays, Part I, and other tumours of an anomalous nature, 
which are evidently incurable, and which would be certainly 
destructive to life. These cases, when they have occurred at 
the upper part of the thigh, have been generally left to take 
their own course and to kill the patient, principally because 
amputation at the hip-joint was considered too serious an ope- 
ration. This objection is, I hope, for ever removed; but ano- 
ther remains of considerable importance, the possibility of dis- 
ease occurring in other parts of the body, or even in the part 
itself, if the whole of the bone be not removed.. Upon this 
point I beg leave to refer to Sir A. Cooper’s book for particular 
information ; giving it, however, as my own opinion, that in 
all such cases, where the-constitution of the patient seems to 
be but little impaired, and the disease incurable, proceeding 
with more or less rapid steps to destruction, the operation 
should be performed, and the patient allowed this one chance 
of life. That the disease, or another like it, may appear in 
some other part of the body, is doubtful; that it will soon de- 
stroy where it is, and with horrible torment, is certain. It 
is this point, then, which requires consideration, supported 
by the result of several trials made in each particular kind of 
case. If they prove invariably fatal in every different kind of 
disease, an operation is useless: if, on the contary, it be 
found, that in certain cases amputation is, successful, greater 
attention must be paid to discriminate the cases. 

In February, 1817, a gentleman in Welbeck Street:sent 
for me, to know whether I would amputate his thigh at the 
hip-joint, having understvod that Thad successfully performed 
that operation. On desiring to know his reason for such a 
request, he showed a tumour on the middle of the thigh of 
considerable magnitude, which was pronounced incurable by 
the most eminent surgeons, and from which he was suffering 
the most horrible torments. On examination, I assured him 
there would be no difficulty in removing his thigh at the joint, 
if the operation were considered_advisable, or even by sawing 
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through the trochanter:major. This.latter operation was de-’ 
cided upon in consultation with Sir A.’ Cooper, who insisted, 
with great liberality, that as the gentleman had sent for me 
for the purpose, I should do it. He was also so kind as 
to be present at it, and to compress the artery against the bone 
at the groin. The limb was removed by the circular incision, 
nearly however in the manner [ have described as in amputa- 
tion at the hip-joint; the bone was sawed through at the tro- 
chanter major, and the arteries tied afterwards, a ligature be- 
ing placed separately on the femoral artery and on the pro- 
funda. _He Jost: very little blood, certainly not a pint, and 
was taken out and returned to bed in fifteen minutes. The 
line of incision was formed horizontally, and towards the an- 
terior part of the groin. In this case matter formed in the 
stump in four different places, and required four inci- 
sions of from two to three inches and a half extent, to give 
free vent to the discharge. At the end of six weeks the stump 
cicatrized, and he was able to walk about the town on crutches. | 
Being caught in the rain, in Bond Street, in one of these ex-. 
cursions, he suffered an attack of spasm and inflammation on 
the chest, for which he did not apply for advice for several 
days, and then too late ; symptoms of effusion came on, and 
terminated his existence. His widow would not. allow the 
body to be opened, aud the state of the disease in the chest 
could not be ascertained. Dr. Baillie, who saw him, thought 
it unconnected with the former disease in the thigh; Sir A. 
Cooper thinks that tubercles formed on the lungs, and the wet- 
ting he experienced, brought them into action, by casually in- 
ducing inflammation. 0 


| Of Amputation of the Thigh. 
The important difference of ‘success im primary and _se- 
condary amputations, arising from many causes which it would 
be unnecessury to repeat, renders a due consideration of se- 


vere wounds of the thigh essentially necessary ; and the know- 
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ledge, skill, and just discrimination of a surgeon, are perhaps 
no where more tried, than in deciding upon cases of severe 
wounds of the thigh as requiring amputation or not; for 
delay improperly advised is almost tantamount to a sentence of 
death, whilst immediate amputation may be considered as the 
harbinger of safety. 

Wounds from cannon-shot, or shells, in general show their 
nature sufficiently to enable the surgeon to decide without 
much chance of error. There are cases,’ however, in which 
it becomes more difficult, as m the case related page 330, 
which although successful under particular circumstances, 
would have been otherwise in a different situation. In cases 
then of extensive wounds of the integuments and muscular 
part of the thigh by cannon-shot, where the great vessels, the 
bone, or the great nerves are not injured, the limb should not 
be amputated, as with care it may be saved ; but if this care 
cannot be given, and the operation is required as high as the 
middle of the thigh, the patient will have a better chance of 
recovery, if it be done immediately. 

If a cannon-shot strike the back part of the thigh, and 
carry away the muscular part behind, and with it the great 
sciatic nerve, amputation is necessary, even if the bone be un- 
touched ; for, although the wound might in some measure 
heal, the motion of the leg would be lost, and it would be- 
come an insupportable burthen to the patient. In this case, 
I would not perform the operation by the circular incision, 
but would preserve a flap from the fore part, or sides, as I 
could get it, to cover the bone, which should be short; I 
would then cut away the injured part, leaving a clear incised 
surface, enforcing at the same time the most severe antiphlo- 
gistic regimen, and reducing the local inflammatory symp- 
toms as they appeared, by the application of cold or iced 
water, and leeches. The object to be gained by this’ kind 
of operation is to obtain a longer stump than could be 
made by the circular incision; which is more readily 
explained as follows:— A cannon-shot strikes the outer 
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part of the thigh below its middle, and fractures the 
bone, with much laceration of the muscles of the outside, 
the muscles and integuments on the inside remaining sound ; 
allowing the bone to be but little splintered, amputa- 
tion by the circular incision will require its removal at the 
lesser trochanter, on account of the want of soft parts; 
whereas, if the covering for the bone be saved principally or 
entirely from the inside, the amputation may be safely done 
much lower down, and the surgeon has the advantage, by 
this operation, of examining the bone as he proceeds, and 
making his flaps accordingly ; but if the injury committed on 
the soft parts does not render this possible, or enable the sur- 
_ geon to save a longer stump, the circular incision is to be 
preferred. . 

A cannon-shot in full force, breaking the bone in any way 
with a wound of the integuments, will always require ampu- 
tation ; and if the integuments be not divided, in consequence 
of the diminished velocity of the ball, it will yet in general 
be necessary, from the comminuted nature of the fracture, 
and the total disorganization of the soft parts; but these cases 
are of rare occurrence. 

A cannon-shot destroying the artery and vein on the in- 
side, without injuring the bone, requires amputation. A 
one or two pound shot may pass through without much evi- 
dent mischief; and as the artery, when fairly divided, does not 
necessarily bleed for any length of time, the injury may not 
appear very extensive, when the man reaches the surgeon: 
but amputation is not less necessary, for the patient would 
otherwise not only lose his leg, but probably his life, in con- 
sequence of mortification taking place. 

In a wound of this kind, from a musket-ball, or small 
cannister-shot, dividing the artery or vein, or passing between 
them without opening into either, a different practice is to be 
adopted. The injury will sometimes not be discovered, until 
pointed out. by the gangrene of the toes and feet. The he- 
morrhage will often, under different circumstances, suffi- 
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ciently indicate the mischief ; and if it continue, the vessels are 
to be cut down upon and examined; if the artery alone is 
wounded, both its ends should be secured in sound parts, and 
the result carefully awaited; but if the artery and vein are 
both injured, amputation will, I think, be necessary. It is 
most certainly a very severe measure for a wound, apparently 
of little moment, which, even: in some cases, after a few 
minutes, shall not bleed; and yet I do believe, that when the 
femoral artery and vein are both wounded, it must ulti- 
mately be performed, or the patient will die of grangrene of 
the extremity. Few persons will, indeed, submit to so for- 
midable an operation, or can be made sensible of their danger, . 
from so apparently slight a wound, until they see the danger 
- approaching with rapid strides, in the shape of mortification, 
on the third or fourth day ; and this should always be kept in 
view in such cases, that the operation may be done as soon as 
possible, after the preservation of the limb is obviously im- 
practicable. In every case I have seen in which the femoral 
artery aud vein were both wounded, gangrene of the limb was 
the consequence. “rf 

An injury of the artery requiring an operation, accompa- 
nied by fracture of the bone of the most simple kind, is a 
proper case for immediate amputation ; for although many pa- 
tients:would recover from either accident alone, none would, 
I believe, surmount the two united; and the higher the 
accident is in the thigh, the more imperious is the necessity 
for amputation. 

If, after a fracture by gun-shot, that is successfully treat- 
ing as far as regards the consolidation of the bone, which is 
always more or less irregular, any accident or motion of the 
limb should cause a rough part of the bone to wound the ar- 
tery or vein (and I have seen a case of this kind, causing 
hemorrhage), amputation is advisable, as being the best calcu- 
lated to save'the patient’s life. The operation for aneurism 

higher in the thigh will inevitably fail, and cutting down upon 
the vessel to tie both its'‘extremities, would cause so much ac- 
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tion in a part not in a perfectly healthy state, that the conse- 
quences would be fatal; and if amputation be © subse- 
quently resorted to with the view of obviating them, it. will 
be done under very unfavourable circumstances. | 

Injuries of the femur from musket-balls are the more 
common wounds that render amputation necessary, and the 
treatment of the most favourable cases requires the greatest 
attention and considerable surgical knowledge. . It is here my 
intention to point out only such cases as require amputation 
on the field of battle; for, in secondary cases, the operation is 
“indicated in general by the health of the patient, unless acci- 
dental circumstances occur in the wound that render it neces- 
sary. Having had a very extensive practice in wounds of this 
kind, I feel obliged to agree in the opinion of M. -Larrey, ex- 
pressed in his Inquiry into the Practice of Faure, in the 2d vol. 
of his Campagnes, page 503. The case was a simple frac- 
ture of the body of the femur by a musket-ball, without par- 
ticular injury to the soft parts, on account of which amputation 
was performed the forty-second day. He says, ‘“‘I do not 
disapprove of this operation, for my experience has taught me, 
that all wounds with fracture of the thigh are very dangerous, 
and almost all require amputation, which cannot always 
be done in the first instance; and it is one of those” cases 
in which it may be deferred to the secondary eh of ope- 
ration.” 

Fracture of the femur from musket-balls is, then, a very 
common cause of amputation ; and this may appear singular, 
when contrasted with the ease with which simple fractures are 
cured in domestic surgery ; and even with the success attend- 
‘ant on compound ones in other parts. This difference arises 
‘principally from the manner in which the bone is broken. 
In accidents in civil life, it is in general merely broken 
across, or obliquely, with the point thrust through the soft 
parts. In gun-shot wounds, it is generally the reverse, being 
much shattered, and not appearing through the integuments ; 
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depending very much on the part of the bone injured, and the 
manner in which it has been struck by the ball. 
If a musket-ball, in passing through the thigh, merely 
touch the bone, it may fracture it directly across, but it will 
generally do it obliquely, so as to cause some little shortening 
of the limb when cured under the most attentive treatment ; but 
when a ball strikes the shaft or body of the femur, it shatters 
the bone in every direction, although it may not pass through : 
it does not merely break off four or five small pieces, which may 
be taken away by cutting down upon the bone, but it breaks 
it into large pieces, generally oblique and very pointed, that: 
retain their attachment to the muscles inserted into them. The 
fractures extend far above and below the immediate part struck 
by the ball; and, as far as depends upon my information from 
the examination of limbs that were amputated, further down- 
wards than upwards; so that from a fracture in the middle of 
the thigh, I have often seen fissures extend into the condyles, 
and cause ulceration of the cartilages of the knee-joint ; but they 
seldom extend upwards as high as the trochanters. Of such 
cases, there can be no doubt as to the propriety of immediate 
amputation ; but if the fracture did not communicate with the 
joint, when the middle of the body of the bone is broken into 
several large pieces, it is better to amputate before the inflam- 
matory symptoms come on, than afterwards ; for it must then 
be done higher up, or probably cannot be done at all. | 
The danger and difficulty of cure attendant on fractures 
of the femur from gun-shot wounds, depend much on the 
part of the bone injured ; and, in the consideration of these 
circumstances, it will be useful to divide it into five parts. 
Of these, the head and neck included in the capsular ligament 
may be considered the first, the body of the bone, which may 
be divided into three parts, and the spongy portion of the lower 
end of the bone exterior to the capsular ligament, forming the 
fifth part. Of these, the fractures of the first kind are, I be- 
lieve, always ultimately fatal, although life may be prolonged 
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for some time. The upper third of the body of the bone, if 
badly fractured, generally causes death at the end of six or 
eight weeks of acute suffering. I have seen few escape, and 
then not with a useful limb, that had been badly fractured in 
the middle part. Fractures of the lower or fifth division are 
in the next degree dangerous, as they generally affect the joint; 
and the least dangerous are fractures of the lower third of the 
body of the bone. Of these even I do not mean to conceal, 
that when there is much shattered bone, the danger is great ; 
so that a fractured thigh by gun-shot, even without particular 
injury of the soft parts, is one of the most dangerous kind of 
wounds that can occur. 

Upon a review of the many cases I have seen, I do not 
believe that more than one-sixth recovered so as to have useful 
limbs; two-thirds of the whole died, either with or without 
amputation ; and the limbs of the remaining sixth were not 
only nearly useless, but a cause uf much uneasiness to them 
for the remainder of their lives; they were indeed much in the’ 
same state as Bilguer’s invalids, who were incapable of any 
employment, civil or military. 

It would be an interesting, and I am sure a useful inquiry 
to examine the lists, or cause lists to be made of British sol- 
diers, who receive pensions on account of incapability for ser- 
vice, from wounds with fracture of the thigh-bone ; and I am 
satisfied the number would be small, although the accident is 
not infrequent; and of the number thus receiving pensions, 
I will venture to predict, it will be found that in seven-cighths 
the bone was broken below the middle of the thigh. 

After the battle of Toulouse, forty-three of the best of 
the fractures of the thigh were attempted to be saved ; having 
been carried from the field of battle but a very short distance, 
well accommodated in hospital, and attended for the most 
part with great care and surgical attention: of this number, 
thirteen died ; twelve were amputated secondarily, of whom 
seven died; and eighteen retained their limbs. Of these 
eighteen cases, the state, three months after the battle, was ag 


B16 OF AMPUTATION OF THE THIGH. 


follows: ‘* Five only‘can be considered ’well, or as using their 
limbs. Two more think their limbs more valuable (although 
not very serviceable) than a wooden leg: and the remaining 
eleven wish they had suffered amputation at first, as they are 
not likely to do well: and if they eventually recover, which 
in many is doubtful, the limb will be distorted and unservice- 
able.” Of two officers with fracture of the femur, one died 
in the hands of the French surgeons, in whose charge he fell 
during the action, and by whom he was skilfully treated ; the 
other, with the greatest possible attention and care, has pre- 
served a limb, which I think he now wishes exchanged for a 
cork leg. 

In the five successful cases, the injury was, in all, at or 
below the middle of the thigh. In the thirteen others, who 
retained their limbs, the injury was not above the middle third ;. 
and of those who died unamputated several were near, or in 
the upper third, and either died before the proper period for 
amputation, or were uot ultimately in a state to undergo the 
operation. Of the seven amputations that died, two were at 
the little trochanter by the flap operation, and the others, for 
the most part, unfavourable cases. In one case only was the 
head or neck of the bone fractured by a musket-ball, which 
had entered on the outer and back part, and afterwards went 
through the scrotum and penis. This. man was not pointed 
out to me for some days, and was not at that time, or ever 
afterwards, in a state to render amputation likely to be suc: 
cessful.- He lived however for two months; and, from the 
dreadful sufferings he endured, I always regretted ey 
at the hip-joint had not been performed at first. 

After other battles, in which IT have had the care of frac-’ 
tures of the femur, the success has not been so great, but they 
were generally under less advantageous circumstances; and 
from the sum of knowledge thus acquired on many occasions, 
1 am induced to believe, that in this injury, amputation ought ' 
to be a more ‘frequent operation than it is at present; and 1. 
think I am borne out in this supposition by the ‘above state- 


OF AMPUTATION OF THE THIGH. 377 


ments, and by the general opinion of. my brethren formed 
during the Peninsular war. 

I think it will also be conceded by those who are disposed 
to allow the advantage and safety of primary operations, that 
if the thirty-six of the forty-three who died, and have only 
partially recovered, had been amputated on the first day,’ the 
country would have had at least twenty-five stout men, able, 
for the most part, to support themselves by their labour, in- 
stead of five, or, at most, ten, who will not be entirely de- 
pendent upon their pensions and parishes for their subsistence. 

. As secondary amputation: is totally inadequate to produce 
this effect, the patient should be carefully examined, and am- 
putation performed, when necessary, on the field of battle. 
If the heat of the weather be great, as in the summer of: the 
Peninsula, Asia, or America, the hospital to which the pa- 
tient must be removed at some distance, the means of ‘con- 
veyance bad, or the wounded very numerous, it is better to 
amputate, even in a doubtful case; and if the surgeon, by fol- 
‘lowing this rule, should even cut off a limb that might have 
been saved, he will be amply compensated by the preservation 
of a number.of. lives, that would be lost by delay under pre- 
cisely similar circumstances. | 

In regard to officers, some little more latitude is to be 
granted than the above suggestions allow; for, as they.can 
often procure cool apartments in summer, good conveyance, 
plentiful attendance, and the best professional advice, all of 
which are occasionally wanting to soldiers, cases of disease 
and injury will always succeed in a greater proportion with 
them than with private soldiers in hospital; but not in so 
great a degree as to counteract my opinions in cases that are 
really serious. . 

It is a difficult thing to. persuade a surgeon unaccustome 
to the treatment of gun-shot wounds, or the patient himself, 
when he sees but a small wound, that amputation is necessary 5 
and as cases of success have been heard of by all, whilst the 
fatal ones are buried in.oblivion, many officers will not choose 
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to submit to it, and will rather hazard their future health and 
happiness, and undergo the most dreadful sufferings, for 
months, to save a limb, which when cured, and their wishes 
are obtained as far as circumstances will permit, they find a 
useless burthen, and a source of inconvenience for the rest of 
their lives. 

Wounds from musket-balls, injuring the lower part of the 
bone, without communicating with the joint, do not require 
primary amputation; they are proper cases for delay, unless 
there be great destruction of parts. 

It must, however, be borne in mind, that all compound 
fractures of the thigh should be placed in the straight position, 
and, if possible, from the moment of injury. I am aware, 
in giving this opinion, that I am differing from some of my 
brethren in the army, as well as in civil life ; and I only do it, 
because I consider it imperiously necessary from motives of 
humanity to do so; and that as my opportunities, for observa- 
tion have been greater than many others have possessed, I am 
more called upon to give an opinion. It has also been a sub- 
ject to which I have paid particular attention; and the result 
of several trials was so decidedly in favour of the extended 
position, that after the battle of Toulouse I gave a positive 
order, that no limb should be placed in any other position, 
without a reason being specially given for it. The greater 
success which attended the treatment of fractures of the thigh 
after this battle than any other, was owing to this kind of treat- 
ment, which met the approbation of, and was most zealously 
enforced by, the different heads of hospitals.. After the battle 
of Waterloo this was not so particularly attended to; but 
when I pointed out to the different gentlemen in charge, the 
greater advantages of it, they who had not already done so 
immediately adopted it. In several cases the inconvenience 
of not having done it from the first was discovered, even as 
soon as a fortnight afterwards, union or adhesion having 
taken place to a sufficient extent to prevent the necessary 
change of position being accomplished. 
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Wounds of the knee-joint, with fracture of the great 
‘bones composing it from musket-balls, require amputation, 
for I do not consider excision of the knee-joint likely to suc- 
ceed in military practice ; or, if it succeed in an individual 
case, ever to become general, from the great care, quietude, 
and attention it requires, independently of the danger'to which 
it exposes the patient. It is almost unnecessary to state, that 
the relief for wounds of this kind is to be obtained by ampu- 
tating the limb; and, from an extensive practice in wounds 
of the knee-joint, with fracture of the articulating surface of 
the femur or tibia, I have no hesitation in declaring amputa- 
tion to be imperiously demanded, and that it ought to be 
performed with the least possible delay consistent with pro- 
priety ; and on no aecount should the surgeon wait to give 
the wound a trial; for I most solemnly protest, I do not re- 
member a case recover in which I knew the articulating end 
of the femur or tibia to be fractured by a ball that passed 
through the joint, although I have tried great numbers, even 
to the last battle of Toulouse. I know that persons wounded 
in this way have lived, for a recovery it cannot be called, 
where the limb is useless, bent backward, and a constant source 
of irritation and distress, after several months of acute suffer- 
_ ing, to obtain even this partial security from impending death ; 
but if one case of recovery should take place in fifty, is it any 
sort of equivalent for the sacrifice of the other forty-nine? 
or, is the preserving of a limb of this kind an equivalent for 
the loss of one man? The answer is, I believe, clear, and 
the practice ought to be as decisive; for secondary amputa- : 
tion offers not half the chance of success, and. many will not 
outlive the inflammatory symptoms and fever that ensue.” I 
am aware that this point has been much argued, but the prac- 
tice of the Peninsular war has been so great and so decisive, 
that the opinion of all the surgeons of the British army of 
experience, is for immediate amputation in cases of this kind. 
_ Fractures of the patella, without injury of the other bones, 

admit of delay, provided the ‘bone is not much ‘splintered. 
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If the ball has pierced the centre of the patella, and passed 
out nearly in an opposite direction behind, the limb will not 
be saved; or if the ball has struck the patella on its edge, 
and gone through it transversely, opening into the joint, it 
will very rarely or never be saved; but if it be merely frac- 
tured, there is hope under the most rigorous antiphlogistie 
treatment, and delay is proper. 

A. ball will occasionally penetrate the capsular ligament, 
and lodge in the knee-joint, without fracturing the bone; if 
it cannot be extracted without opening extensively into the 
cavity of the joint, and the extraction of the ball be absolutely 
necessary, amputation had better be performed at first, for 
it will be ultimately adyisable. 

The condyles of the femur and the lower part of the 
bone being spongy, a ball may pass through them, or between 
them, and fall into the knee-joint; or it may make a pro- 
minence on the side of the patella, without passing out, or 
immediately interrupting the motion of the leg, for the soldier 
may walk some distance afterwards; the popliteal artery may 
also be divided in addition, and either of these cases will ren- 
der amputation necessary; for the ball must be taken out on 
the fore part, and the general inflammation of the joint will 
either destroy the patient in a short time, or, after much dis- 
tress and hazard, leave him no alternative but amputation. 

If a ball lodge in the condyles of the femur, within the 
capsular ligament, and cannot be easily extracted, amputation 
is advisable; for the limb, if preserved, will not be a useful 
one. If the ball, on the other hand, lodge without the cap- 
sular ligament, and cannot readily be extracted, the wound 
should be healed as soon as possible; and although it may 
cause some little inconvenience to the knee-joint, it will. pre- 
serve the limb and life of the patient; as I have seen in many 
instances, when a continuance of persevering efforts to extract 
it, would have exposed both to great hazard. 

_ Many cases of wounds of the knee-joint, in which the cap- 
sular ligament is wounded, and the articulation opened into 
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without injury to the bones, do well, such as simple incised 
wounds, made with a clean cutting instrument, suddenly 
withdrawn after inflicting the wound: but several are also ul- 
timately amputated, or the patient recovers with a limited 
use of a contracted knee. Some few indeed anchylose straight, 
but this number is very small. All these cases admit of 
delay, except when the capsular ligament is extensively opened 
into, when immediate amputation is to. be performed. ~ The 
success attending wounds of the knee-joint depends entirely. 
upon the antiphlogistic mode of treatment being rigidly 
enforced, and to a very great extent. The limb is to be 
placed in the straight position, a splint is to be put underneath 
it in order to prevent any motion, and cold, in the shape of 
iced water, is fo be applied, especially in summer, to dimi- 
nish the increasing heat. General bleeding should be had 
recourse to in sufficient quantity to keep all general inflamma- 
tory action in due bounds; but it is on local blood-letting the 
surgeon must principally rely for the prevention of inflamma- 
tion. Cupping can sometimes be performed with, very marked 
effect; but leeches are more serviceable when they can be 
procured in sufficient numbers. From forty to eighty should 
be applied at a time; and whenever the sensation of heat is 
felt, and accompanied by pain, they should be repeated unéil 
these symptoms subside. The necessity for the local ab- 
straction of blood is so great, that it should never be lost sight 
of for a moment; for, if suppuration take place throughout 
the cavity of the joint, it is followed in most instances by ul- 
ceration of the cartilages and caries of the bones. It is for 
this reason that a fracture of either of the articulating ends of 
the bones of the knee-joint is so very dangerous, as suppura- 
tion, to aconsiderable extent, can seldom be prevented, on ac- 
count of the fracture, which is in the state of a compound. frac- 
ture with an external communication, under which circum- 
stances suppuration must take place to effecta cure. By local 
and general bleeding, the application of cold, rigid abstinence, 
and the straight position, a recovery may sometimes be ef- 
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fected; but wounds of the knee-joint, however simple, should 
always be considered of a very dangerous nature, infinitely 
more so than of the shoulder, the elbow, or the ankle. When 
a poultice is applied to a gun-shot wound of this kind, I con- 
sider it the precursor of amputation. 

I could relate an infinite number of cases on these points, 
terminating fatally, or in amputation, where the injury was 
severe, or apparently at first but slight; and but few cases 
where the capsular ligament has been opened into by a mus- 
ket-ball, where the patient has preserved the use of the limb. 
In every case, where the wound was known to be. serious, 
I have invariably been disappointed in the hope of saving the’ 
limb. 

The following case, as an instance of apparent simple in- 
jury that frequently occurs, will show the danger of all these 
wounds, and the very great care and attention that is neces- 
sary for their cure. 

Colonel Donnellan, of the 48th regiment, was wounded 
at the battle of Talavera, in the knee-joint, by a musket-ball,. 
which gave him so little uneasiness, that when aroller had been 
put on his leg with some simple dressing, he could scarcely be 
persuaded to proceed to the rear. At a little distance from 
the fire of the enemy, we talked over the affairs of the mo- 
ment, when, tossing his leg about on his saddle, he declared 
he felt no inconvenience from the wound, and would go back, 
as he saw his corps was very much exposed. I explained to 
him the dangerous nature of wounds of the knee-joint, and 
after he had stayed with me a couple of hours, I persuaded 
him to go into the town. ‘This injury, although at first to all 
appearance so trifling, and under the best surgical care, caused 
the death of this officer in a very short time, and proceeded 
so rapidly, as to prevent any relief at last being obtained from 
amputation. 

When amputation of the thigh is necessary, it may be 
done in two ways, by the flap operation, and by the common 
circular incision. 
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The flap operation ought only to be done at the upper 
part of the thigh, is very similar to that proposed for the 
hip-joint, and is, in some instances, preferable to the circu- 
lar incision, as it permits a longer stump to be saved, where 
the integuments are not sound in a circular direction. The 
difference between this operation, and that at the hip, consists 
in its being done lower down on the fore part of the thigh, and 
in the flaps being preserved more immediately from the out 
and inside of the thigh, the inner flap being the largest, to 
prevent the inconvenience that will result from the external 
one being tightly stretched over the end of the bone; and 
from this same cause it is advisable, that the bone be in gene- 
ral sawed off near to the lesser trochanter, even when the na- 
ture of the injury would allow of its being left an inch longer ; 
for this inch would only add to the danger of protrusion, 
without being of any utility to the patient; and it is of vital 
importance, that all the parts after an operation of this kind 
should be free from pressure and irritation. : 

For the flap operation the patient should be placed in a 
position neatly horizontal, on a low table, and properly sup- 
ported. A flannel or calico rolleris then to be fastened round 
the waist, and the inguinal artery compressed against the os 
pubis. The surgeon standing on the inside of the left thigh, 
and the outside of the right, commences his incision through 
the integuments on the anterior part of the thigh,-and carries 
it down with a gentle curve to the inner and upper ‘part: he 
then makes the outer incision in the opposite direction, and 
brings it round underneath, to meet the point where the other 
ceased; these should cut through the fascia, and the whole 
should be separated from any attachment to the parts beneath, 
with the point of the knife, so as to admit of further retrac- 
tion by the hands of the assistants. The muscles are then 
to be divided down to the bone, nearly in the direction of 
the first incision, and the femoral artery and profunda se- 
cured. The outér and under incisions are then to be made 
in the same way: the whole is to be separated from the bone, 
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and pressed upwards by common broad pieces of linen’ as 
retractors, assisted by the hands, whilst the bone is sawed 
through, which is done without difficulty, either from the out 
or inside, as may be most convenient to the surgeon. -The 
pressure on the flaps made by the retractors and the hands of 
the assistants, as well as the compression on the artery against 
the os pubis, will prevent any hemorrhage of consequetice, 
while the bone is removing. The vessels are now to be secured 
according to their importance, even to the smallest that bleed; 
.the stump should then be. sponged with cold water, and well 
dried; the flapsare to be brought together, and retained by a 
suture in the middle, and good adhesive straps, the ligatures 
being brought out above, below, and directly ‘forwards, ‘as 
their course may point out. Compresses are to be laid upon 
the sides of the. wound, and the whole supported by the band- 
~ age brought down for the purpose, but not made to press 
. upon the surface of the stump. 

When amputation by the circular incision is preferred, the 
tourniquet may be used to stop the circulation of the blood ; 
and especially where the surgeon is not-much accustomed to 
operative surgery, the assistants bad, and the loss of a. larger 
quantity of blood. than usual might prove fatal. It should 
however be completely slackened as soon as the principal ves- 
sels are secured; for the natural retraction of the muscles is 
prevented by the strap of the instrument, which often causes 
some difficulty in high operations, in sawing the bone, by pre- 
venting the retraction of the soft parts. In consequence. of 
these, and other inconveniences attending the use of the tour- 
niquet in operations high in the thigh, I recommend compres- 
sion to be made on the’'artery against the os pubis, in pre- 
ference ; but this requires a self-confidence young operators 
do not in general possess ; and,:as they are taught to look for 
safety in a tourniquet, it is only practice will convince them 
of its frequent inutility, and constant: disadvantage, in this 
particular place of operating; for; of the number. of amputa- 
tions at the middle of the thigh I have done, and seen done 
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under my: direction, in few has the tourniquet effectually con- 
trolled the circulation, whilst pressure on the: artery as. it 
passes over the os pubis has invariably done it. The strap of 
the instrument may indeed occasionally compress. the branches 
of the gluteal and sciatic arteries in the thigh, but they are 
really not worth consideration. I may add, that when I have 
performed the operation without a tourniquet, my patient, has 
lost. little blood; and that when I have used: a tourniquet; I 
have frequently had considerable hemorrhage ; indeed I once 
lost an officer in consequence of hemorrhage during the ope- 
ration, although the tourniquet was in the charge of a surgeon 
of ability. In a case of this. kind, where it is found of little 
benefit, the surgeon should not. continuestwisting and turning 
it, whilst his patient is bleeding, but quit it. altogether,, and 
compress the artery against the os pubis himself,.giving, if 
necessary, the tenaculum ‘to his assistant. y 

When the tourniquet -is. to be ‘applied, the pad should .. be 
firm, and rather narrow, and carefully held directly over the 


artery, whilst the ends of the bandage in: which it-is contained: 


are pinned on the thigh. The strap of the tourniquet is then 
to be put round the limb, the instrument itself being directly 
over the pad, with the screw entirely free.’ The strap is then 
to be drawn tight, and buckled on the outside, so as to pre- 
vent its slipping, and not,to interfere with the screw, which is 
to be turned: until the pressure is sufficiently strong. to, stop 
the circulation. If the screw require to be turned: for more 
than half its number of turns to effect: this, the strap is not 
sufficiently. tight, or the pad has «not Pee well applied ;. and 
they must be replaced. Soar | we ) 

The patient being placed as before, the: ‘apsintafits are care- 


fully to retract the integuments upwards, and put them on the 


stretch downwards; by which means; their division, is .more 


easily and. regularly accomplished. - The, surgeon standing on 


the outside, passes his hand. under. the’ thigh, and round aboye 


_ quite to the outside ; where he. begins | his incision with, the: 


heel of the knife, and with ‘a, quick steady movement carries it 
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round the thigh, until the circular division of the skin, cellular 
membrane, and fascia is completed. The knife is not to be 
held loosely in the hand, but firmly grasped, so that the ope- 
rator may be aware of the force applied, and what will still be 
necessary to carry the incision fairly through the fascia; and I 
am the more particular on this point, because the skin cannot 
be sufficiently retracted unless the fascia be divided; and be- 
cause I know this step of the operation is frequently neglected, © 
or thought unnecessary, and the cellular substance separated 
from the fascia, instead of being retracted with it. | 

By beginning the incision towards the heel of the knife, 
an opportunity is allowed with the remaining part to. cut what 
is left undivided, as far as regards the depth to which this in- 
cision should be carried; and gives a facility in completing 
the last two inches of the “circular, by bringing up the point . 
of the knife, when the bending of the wrist would hardly al- 
low the lower part of it to be applied; and as the division of 
the skin is certainly the most painful part of the operation, it 
ought never to be done by two incisions, when: the’ largest 
thigh can most readily and speedily be encircled by one. 

If the fascia should not be completely divided: by the first 
circular incision, it is to be cut with the point of the knife, 
and at the same time any attachment to the bone or muscles 
beneath is to be separated, to allow of its complete retraction ; 
and on the under part, where it is attached to the bone, it will 
always require this assistance. The amputating knife is then 
to be applied close to the retracted fascia and integuments, and 
the outermost muscles are to be divided by a circular incision, 
with any portion of the fascia that may not have equally re- 
tracted. This incision completed, the knife is immediately to 
be placed close to the edge of the muscular fibres which have 
retracted, and the remainder of the soft parts divided to the 
bone in the same manner. In making these two incisions, 
and I consider two and sometimes three necessary, I would 
mark well the usual course of the great artery, and care 
should be taken to cut at least half an inch on each side of it 
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by one incision, which should be either the first or second, as 
may be most convenient; and this caution, however trifling it 
may appear, will, to young operators, in the facility of securing 
the vessels, bring its own reward. The muscles attached to 
the bone are to be then separated with a scalpel, for about 
three inches at least in large thighs, by which means the bone 
will be fairly imbedded when sawed off. The common linen 
retractor is now to be placed on the limb, and the muscles 
steadily kept back while the bone is sawed through. The pe- 
riosteum is to be divided by one circular of the scalpel, after 
the retractor is put on; the heel of the-saw is then to be ap- 
plied, and drawn towards the surgeon, so as to mark the bone, 
in which furrow he will continue to cut, with long and steady 
strokes, the point of the saw slanting downwards almost in a 
perpendicular direction, until the bone be nearly divided, when 
the saw is to be lightly pressed upon, to avoid splintering it, 
which this manner of sawing will also tend to prevent. During 
this operation, the thigh should be held steadily above, and in 
such manner below, that the part to be cut off does not weigh 
on the bone above; at the same time it must not be pressed 
inwards, or upwards, or it will prevent the motion of the saw, 
or splinter the bone. : 

The retractor is to be removed, the great artery is to be 
pulled out by a tenaculum passed through its sides, separated 
a little from its attachments, and firmly tied with a two- 
threaded strong ligature (provided the dentist silk is not used 
and the ligatures cut short), and the tenaculum is not to be 
withdrawn until this is accomplished. Any other vessels that 
show themselves may be secured, and compression should 
for an instant be taken off the artery, when others will start. 
The tourniquet should now be removed, and the small re-— 
maining vessels will be discovered. If the great vein con- 
tinues to bleed, after some pressure has been made upon it, 
a single-threaded ligature:should be put over it; but this 
should not be done if it can be avoided, and only when the 
loss of a little blood might be dangerous. If the cancellated 
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part of the bone should bleed freely, the thumb of the left 
hand pressed steadily upon it, whilst the vessels are tying, 
will in a short time suppress it. Any inequality of bone 
should be removed by the forceps; the ligatures, if they are 
to remain, should now be shortened, one end of each thread 
being always cut off at the knot, when the vessel is secured. 
The stump is to be sponged with cold water and dried, the 
bandage rolled steadily down the thigh, the muscles and in- 
teguments brought forward, and placed in apposition horizon- 
tally across the face of the stump, and retained by adhesive 
plaisters carefully applied, from below upwards, and from 
above downwards. The ligatures being brought out nearly as 
straight as possible, in two or three places between the slips 
of plaister, a little dressing is to be placed over them, a com- 
press of lint, two slips of bandage in the form of a Malta 
cross, vertically and horizontally, and the whole secured by a 
few more turns of the bandage. No stump cap is to be ap- 
plied; the stump is to be raised a little from the bed in which 
the patient lies on his back, and if the bone appears to press 
too much against the upper flap, the body may be a little 
raised, which will relieve it. 

In secondary amputation of the thigh, the integuments may 
not be sound, and will not retract; here they must be dis- 
sected back to an equal distance all round. If the muscles 
are much diminished in size, or flabby, they should be left 
even longer than may appear necessary for the formation of a 
good stump; and this is to be done more especially on the 
under part, for bone will frequently protrude under these cir- 
cumstances, when enough has been supposed to have been 
preserved. In all these cases the bone should be short, and 
the skin should, if possible, retain its attachments to the parts 
beneath. I have never seen an inconvenience arise from too 
much muscle and skin in a circular stump; but I have fre- 
quently seen it from*too much loose skin. 

In primary operations, there will be from three to seven 
vessels to be tied; in secondary ones, from ten to sixteen, and 
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even then there may be an oozing from the stump. In this case 
a little delay in searching for the vessels is necessary ; the tour- 
niquet and all tight bandage shoud be removed, and the stump 
well sponged with cold water, before it is dressed. A certain 
degree of oozing is to be expected from all stumps, although it 
does not always occur; but when there is really any hemo- 
rrhage, so that blood distils freely through the dressings, the 
stump must be opened, when the bleeding vessel will gene- 
rally be readily discovered, although not before visible. 


When the operation is performed near the knee, the 
gradual thickening of the thigh prevents the retraction of the 


integuments, and has an effect on the vessels of the stump; 
both of which evils are avoided after the circular incision is 
completed, by making a little cut of an inch and a half in 
tength in the integuments, through the fascia on each side, 
in the horizontal direction in which they are recommended to 
be placed, after the operation is finished; but this will very 
rarely be necessary. 

When the operation is performed in the middle of the 
thigh, the’ femoral artery will be found on the upper part of 
the stump, :a little above, and to the inside of the bone, 
between the sartorius and the triceps muscles; lower down in 
the thigh it will be on a level with the bone; and about one 
third of the distance above the knee, it will be on the inside, 
and rather below the level of the bone; its round white open 
mouth will in general mark its situation, on the first inspection 
of the stump. | 

In secondary amputations, where the parts are diseased, it 
will not only be useless, but dangerous, to attempt to unite 
them by the adhesive inflammation. The roller should be 
well and carefully applied from the upper part of the thigh to 
the edge of the stump, the integuments may be supported 
over the face of it by one or two straps of plaister, and simple 
dressing; and when due suppuration and granulation have 
taken place, compression may be made use of, by adhesive: 
plaister and bandage, to accelerate the cure. Where union is 
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not likely to take place, as in diseased parts, or in operations 
performed from necessity, at an improper period, the ligatures 
should be cut away close to the artery, and allowed to drop 
off in the discharge. In all these cases, the bone should be at 
least an inch shorter than it is usually recommended to be 
made. 

The dressings should generally remain until the fourth day. 
In hot weather, or when union does not take place, and there 
is much discharge, it may be necessary to change them on the 
third. To facilitate their removal, a poultice may be applied 
for an hour or two previously fo attempting it, or, what is 
better, the stump should be well moistened with warm water, 
dropped upon it by squeezing a wet sponge over its upper sur- 
face. The bandage and compress will then be easily removed ; 
and during this dressing an assistant should support the parts, 
so as to prevent any separation of those lately united; indeed, 
a stump should always be dressed by two persons, one to 
change the applications, the other to support and bring for- 
ward the parts. The plaisters need not always be changed 

at the first dressing, one end only being raised, and the matter 
wiped away; and when they are all changed, they should not 
all be removed at the same time, but as two are taken off one 
should be put on, to prevent any separation from the weight of 
the unsupported parts. The hand of the assistant should, 
in an especial manner, prevent this, and assist in pressing out 
any matter, from behind forwards, which may be retained 
between the flaps, or has collected on the face of the stump. 
The ligatures may be gently pulled upon about the seventh or 
eighth day; but no force should be used or pain excited for 
several days afterwards, and then only with great caution. 

In the first edition, I recommended the flap operation to 
be done at the upper part of the thigh, in preference to the 
circular incision; I have found, however, since that period, — 
that it is not so easily accomplished by those who are not ac- 
customed to operative surgery ; and I now advise, in all cases, 
except that of amputation at the hip-joint, that the common 
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mode of operating should supersede it, -unless it appears that 
a longer stump can be saved by making flaps, in consequence 
of some of the soft parts being destroyed. The operations 
in domestic surgery generally allow of a choice of parts, and 
then the operation by the circular incision is the most simple: 
the principal point is to cut the bone short between the tro- 
chanters. I have performed the operation six times lately in 
London by this method, and made in all excellent stumps. 

In amputation by the circular incision, some discussion 
has taken place with reference to the division of the muscles, 
as to the best mode of making a good stump ; and the method 
of doing it is supposed to have great influence on this point. 

Mr. S. Cooper, in his First Lines of the Practice of Sur- 
gery, Vol. IT, 1820, has taken some pains to point out to whom 
the various improvements are due; but still the subject has 
not, I conceive, been met with that boldness which ought to 
mark every proceeding in surgery. The general occurrence of 
bad stumps, according to the ancient method of operating by 
cutting down at once to the bone, was scarcely avoided until 
after the time of Mr. Alanson, whom I have already mentioned, 
page 208, as having introduced the greatest improvements in 
his method of operating. It is true, that before his time 
Cheselden and Petit* had done something to render it less 
dangerous, in recommending two incisions to be made, instead 
of cutting down to the bone at once; and Petit had even laid 
down the great, although subsequently neglected principle, on 
which success depends, ‘‘'To cut away as much of the bone, 
but as little of the flesh, as possible.” Alanson added to this 
an oblique division of the muscles, and the immediate closure 
of the stump to procure adhesion, which is the real im- 
provement, and not the oblique division of the muscles, as is. 
often supposed. Louis, in France, paid great attention to. 
this subject also, and the result of his observations may be 
found in three papers in the Mémoires de l’ Académie de Chi- 


* J. L. Petit, Traité des Maladies Chirurgicales, tome iii, page 150. 
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rurgie, to which I have already alluded, page 305. He ob- 
served, that the muscles of the thigh did not all retract to 
an equal extent when divided; that the long muscles re- 
tracted most, and those which were attached to the thigh- 
bone the least. In order to render the cut surface regular, 
he conceived the idea of cutting the muscles longer or shorter . 
according to their capabilities for retraction, and in this man- 
ner to equalize them. With this view, he made a circular 
incision through the muscles, going no deeper than the long 
and loose muscles ; and when these had retracted in conse- 
quence of the division, he divided the fixed ones by a second 
incision close to the retracted edge of the first; and in this 
manner he conceived he cut them nearly of equal lengths. 

Mr. Hey, in his Surgical Observations, recommends three 
incisions to be made, and with the same view as M. Louis; 
but to cut the posterior muscles the longest, he thinks the 
second circular incision ought to be made at twice; and he 
directs the bone to be sawed through at the place where 
the last cut through the fixed muscles is made. His words 
are, “‘And thirdly, another incision through that part of 
the muscular flesh which adheres to the bone, made: round 
that part of the bone where the saw is to be applied.” The 
directions given by Louis hardly deviate from this, and. the 
object of all seems to have been to form a regular cone, the 
apex of which should be the bone, to which I object, it being 
' mecessary, in my opinion, to have the apex considerably de- 
pressed, or elongated. 

Many surgeons have endeavoured to adopt and combine 
both methods, from finding, perhaps, that. neither was alone 
sufficient. Thus Richter, Hey, and others, have urged the 
impossibility of cutting in the manner Mr. Alanson recom- 
mended: ‘‘The integuments being divided by a circular 
wound, the knife is to be applied, close to the margin of . the 
retracted skin, upon the inner edge of the vastus internus, 
and at one stroke an incision is to be made obliquely through 
the muscles, ‘upward in respect to the limb, and down. to the 
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bone: in other words, the cut is to be made in such a direc- 
tion as to lay the bone bare, about two or three finger- 
breadths higher than a perpendicular incision would do. 
The operator is now to draw the knife towards himself, so 
that its point may rest upon the bone, still observing to keep 
the instrument in the same oblique position, in order that the 
muscles may be divided all round the limb in that direction, 
by a proper turn of the knife. During the performance of 
this movement, the point of the knife is to be kept in contact 
with the bone, round which it of course must revolve.” It is 
sufficient to say that the directions here given cannot be com- 
plied with, and that Mr. Alanson never could have performed 
the operation in this manner. He wished to do so, and 
therefore did as nearly as possible, and supposed he had done 
it ; for if any one will try, he will find it impracticable. Sur- 
geons seem by mutual consent to have acknowledged this ; 
and cutting simply, but in a slanting direction, whether by 
one or two incisions, was substituted for it. The object of 
cutting in a slanting direction is to obtain a cone with a 
’ greater degree of correctness, so that when the parts are ap- 
proximated they may be found to be in complete apposition. 
This is all well, abstractedly considered: but the principal 
point has been overlooked, that if parts are cut on mathematical 
principles they must be brought in contact with mathematical . 
precision, if any good be desired from it; and if the ‘unequal 
retraction of living parts be considered, independently of other 
circumstances, [ do not belieye one man will be found, who 
can suppose that the object to be gained is really accomplished. 
In the next place, the incision is not made in the man- 
ner intended, and the surgeon deceives himself if he thinks it 
is; for, although it may be begun in a slanting direction, the 
knife is brought so nearly, if not, on most occasions, so en- 
tirely into the straight position by the time it reaches the 
under part of the thigh, that the principal part of the incision 
is made without any inclination upwards. I do not intend to — 
“say that this cannot be done, but only that it is not done ; of 
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which any one may convince himself by examining the cut end 
of any of the muscles on the under part of the thigh after an 
operation professedly done in this manner, but without any 
previous knowledge on the part of the operator of such exa- 
mination being intended. TI have now to add, that this slant- 
ing cut may be attempted if surgeons think it looks well, but 
that itis of no consequence whatever, if it be not effected. 
With regard to the unequal contraction of the muscles, 
the case is something different, although it is also not clearly 
stated. The long muscles can only contract to any extent, 
when they are at liberty, and not bound down by the tourni- 
quet, which is usually applied so tight as to compress the 
small branches of the gluteal and sciatic arteries. ‘That it does 
this, is an advantage which its advocates contend for in its 
use; and if it do this, it must at the same time so compress 
the long muscles as to prevent their retraction, and therefore 
must do away, in a great degree, the object intended to 
be gained by this.mode of operating. When a tourniquet is 
not applied, the long muscles are retracted much more than 
the fixed ones, and they ought therefore to be divided se- 
parately, which is the reason why I have recommended, on the 
principle of M. Louis, two incisions to be made through the 
muscles. In regard to the first incision, which is to divide 
only the long and loose muscles, it ought to be distinctly un- 
derstood, that as they are not all of the same thickness, or 
disposed in an equally thick layer around the thigh, they can- 
not be divided with that precision which theory would imply 
to be the case: some are frequently only partially cut, and in 
other places the fixed muscles may be injured. In the first 
case the surgeon should accomplish, by an additional incision 
where required, what he had left undone; but it is much 
better even to cut a part of the fixed muscles by the first inci- 
sion, than to-make several strokes with the knife in order to 
divide the different long muscles which have been left uncut. 
The pain attendant on the cut in the fixed muscles is consen-, 
taneous with that of the general incision, and therefore not 


. 


OF AMPUTATION OF THE THIGH. 395 


distinguishable from it... It would be certainly desirable never 
to cut more or less than is absolutely necessary ; but this can- 
not always be done, and it is therefore an error of less conse- 
quence to cut a muscle which must afterwards be divided, than 
to have to make a separate incision to complete that which has 
only been begun, because the pain in the former case is not 
augmented, whilst in the latter it is actually renewed, The 
retraction of the long muscles, during the operation, certainly 
assists in forming a good stump, provided it be properly at- 
tended to. The continuance of the retraction after the ope- 
ration, on the other hand, tends to make a conical stump, and 
is therefore to be counteracted ; this is to be done by bandage . 
during the period of cure, and by gaining, during the opera- 
tion, a cushion from the fixed muscles, in addition to the cover- 
ing obtained from the integuments, and long or loose ones, 
which is only to be accomplished by dissecting away the fixed 
muscles from the bone, which necessarily ensures a. sufficient 
covering of fixed muscles, loose muscles, and integuments. 
It is the great step of the operation to be attended to ; with 
it, a bad stump cannot be made; without it, a good one can . 
scarcely be made. 

Mr. Hey, in that part of his book which treats of ampu- 
tation, says, that where the circumference of the thigh is 
twelve inches, the integuments are to be divided three inches 
below where the bone is to be sawed. I have no hesitation in 
saying that it ought to be nearer four inches, to ensure a good 
stump, and the addition should be made in the latter part of 
the operation, or that of separating the fixed muscles from 
the bone. Some difference of opinion has also arisen as to 
how much of the integuments is to be saved previously to cut- 
ting the muscles, Loder* says, that in a small limb, half an 
inch will be enough, and that in a large limb an inch or more 
will be sufficient ; but the terms here specified should at least 
be doubled, for the surgeon may be assured, that if the inte- 


* J. C. Loder, Chirurgische Medicinische Beobachtungen, p. 6. 
Weimar, 1794.- 
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guments are on the stretch the muscles will be absorbed, and’ 
a conical stump will be the result, unless the bone has been 
cut very short. Ifthe limb should have been amputated on 
account of disease of the bone and its periosteum, it is pos- 
sible that on some occasions it may not be entirely removed, 
and the disease goes on inthestump. It is, however, a much 
more frequent consequence of splitting the bone in the act of 
separating it by the saw, or of baring the bone of its peri- 
osteum previously to its application; and I have several 
times removed bone thus destroyed by necrosis as high as the 
trochanter, after the usual process of separation had taken 
-place. An operation is seldom necessary, except it be to 
detach the sequestrum from the surrounding parts, after it is 
loose. Where proper care and attention are paid, another 
amputation will seldom be necessary or advisable, and only 
when the constitution of the patient is unequal to sustain for 
a longer period the local irritation. 


Amputation of the Leg. 


This operation has not, I think, been of such frequent 
occurrence as that of the thigh. This arises from the nature of 
wounds from cannon-shot, which generally strike near the 
knee, from wounds by musket-balls attended with fracture 
being more manageable, and in general less extensive, than in 
the thigh; and perhaps from an error which is generally cur- 
rent, that when the stump cannot be left at least four inches 
long below the knee, it had better be removed above ; which 
usually decides, in cases of secondary amputation, in favour 
of the operation on the thigh. 

It does not often happen that cannon-shot strike the leg 
without destroying it, or doing so much injury as to render 
amputation necessary; but there are many serious wounds 
from shot or shells that do not require this operation: 

If the calf of the leg be in part torn away without in- 
jury to the bones, it would be improper to amputate on the 
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field of battle; for cases of this kind occasionally do well, 
although after a tedious treatment. If, in addition to the in- 
jury of the soft parts, the tibialis postica and peroneal ar- 
teries be divided, amputation should be performed, and the 
knee-joint preserved, which might by delay be implicated in 
the disease. ‘ 

A piece of a shell, from the sharpness of its edges, some- 
times causes more of a lacerated than a contused wound 
when it strikes the calf of the leg, considerable hemorrhage 
will ensue, and the parts appear tumid with blood; here the - 
appearance of the wound should not alone be attended to, it 
should be carefully examined, and if the tibia be sound, it may 
yet do well; the wound should be cleared from blood, any 
vessels of importance secured, and the result awaited under 
the most vigorous antiphlogistic treatment, and the constant 
application of cold water to the seat of injury. 

If the tibia be broken with a wound of this kind, amputa- 
tion is absolutely necessary. The fibula, however, may be 
broken, ,and a piece carried away with considerable injury to 
the soft parts of the leg, and the patient preserve a useful 
limb ; injuries, therefore, of this kind admit of delay. 

Wounds from musket-balls do not in general fracture both 
bones ; and so much advantage is obtained from the support 
of the fibula, and the superficial situation of the tibia, that 
very considerable fractures of it may be successfully treated ; 
the danger being greatest in the vicinity of the joints. 

A fracture of the tibia alone, with a wound of the anterior 
or posterior tibial artery by the same ball, does not authorize , 
amputation, unless’ the limb be stuffed with blood; and. the 
incisions necessary to secure both ends of the bleeding vessel, 
leave, in addition to the fracture, so great an extent of injury, 
that there will be little or no probability of success. 

When both bones are seriously fractured, with a wounded 
posterior tibial artery that cannot be secured on moderate 
search, or the limb be injected with blood, amputation is the 
best remedy to prevent further evil. With a wound of the 
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anterior tibial artery, an effort should be made to save the 
limb. 

If the tibia and fibula be broken in two places, by two 
distinct musket-balls, which have passed through the leg, it 
will, I believe, be better to amputate ; for, although it might 
be saved (and I have saved limbs under an injury of this 
kind), it would be a useless inconvenient member, which the 
patient, after some months of pain and uneasiness, would most 
readily part with. I recollect one case in particular, after 
the battle of Rolica, in which the leg was shattered in two 
places at the same moment. Six months afterwards, I saw the 
man with his wounds quite closed, and his limb straight; but 
it was a burthen to him he was willing to lose, after having 
sacrificed his health in the endeavour to preserve it. 

A wound from a musket-ball, which passes through the 
thick part of the tibia, below the level of the tuberosity, and 
injures the articulation of the head of the fibula, allowing the 
bones to bend and erate immediately below the knee, is very 
dangerous ; for it will always, more or less, implicate the joint, 
and frequently terminate in amputation or death. It is not 
a case absolutely requiring amputation in young and healthy 
subjects, in the same manner as when the joint itself is in- 
jured, until every effort to preserve the limb by the means 
already recommended have proved unavailing ; but in elderly 
men, who have drank hard, or have been free livers, with bad 
constitutions, or who have been many years in tropical cli- 
mates, [ recommend immediate amputation ; for I do not re- 
collect a case doing well in such persons, but have, on the 
contrary, seen almost all of them terminate fatally in a few 
days, from the great constitutional irritation. 

Wounds of the ankle-joint from gun-shot are extremely 
dangerous, and in general require amputation. The success 
that has attended the treatment of compound dislocations of 
this joint, has duced many surgeons, unmindful of the na- 
ture of gun-shot wounds, on the field of battle, and the cir- 
cumstances in which soldiers are generally placed afterwards, 
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to believe, that the foot may be saved at the expense of an 
anchylosis between the tibia and astragalus; and cases have not 
been wanting to confirm this supposition, even when parts of 
the articulating surfaces of these bones have been extracted 
from the wound. But for every case of this kind that has re- 
covered, nine have died, or have preserved their lives by sub- 
mitting to amputation. It is not the local injury alone that 
destroys the patient, but the constitutional irritation which 
ensues, and which is only removed by the amputation. In 
comparing these cases, it should not be forgotten, that the 
gun-shot wound has destroyed a great part of the articulating 
surface of the bone itself; whilst the compound dislocation has 
in general done little more than injure the ligaments. 

Musket-balls, or grape-shot, striking near the joint, or 
lodging in its vicinity with injury to the capsular ligament, 
require only to be removed, and the most strict antiphlogistic - 
regimen, and the application of cold to be enjomed. If the 
capsular ligament be a little more injured, or the tibia, or as- 
tragalus, in part fractured, the same plan should be adopted 
to its greatest extent, and amputation only resorted to, when 
it can no longer be avoided. But if a musket-ball, or grape- 
shot, passes fairly through the ankle-joint, the case is widely 
different; if the tibia and astragalus be both fractured, ‘and 
destroyed in the track of the ball, with other injury usually 
attendant on such accidents, the joint will not do well; it will 
anchylose but in very few instances, and, to attain these, 
many lives must be sacrificed. If the shot should have passed 
laterally through the joint, with destruction of the lower head 
of the fibula, thereby including the three bones, amputation 
is necessary without delay. If the astragalus only be injured, 
the limb may be saved, and a certain degree of motion pre- 
served in the other joints of the foot. 

When it is likely that the necessary strict attention cannot 
be paid after a battle, to wounds of the ankle-jomt, with frac- 
ture of the bones of any kind, it is much better to ampu- 
tate the leg on the spot; whereby much constitutional injury 
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will be avoided, and the patient at the end of six weeks bea 
healthy man, instead of then ners eine ht an operation with 
considerable hazard. 

In cases of officers, or where there are but few wounded, 
and every attention can be paid, and where the tibia and 
fibula are not injured at the same time, delay is proper, to see 
what nature can effect; and it need hardly be added, that 
when amputation is not performed at first, itis not to be re- 
sorted to afterwards, until it is necessary to relieve the consti- 
tution from an injury, the effects of which it can no longer 
sustain. 

Amputation of the leg is performed in two ways; by the 
circular incision, and by the flap operation: the circular in- 
cision being most applicable to the fleshy part of the leg about 
the calf; the flap operation, to the lower and tendinous part 
near the ankle, where sufficient integument and muscle can- 
not be obtained, to make a good cushion for the bones in the 
usual manner. | 

The latter operation has been recommended, with the 
view of preserving a long stump, to which an artificial foot 
might be attached, and the deformity and inconvenience 
caused by the operation, obviated as much as possible by art. 
In private life, it is certainly a very great advantage to many, 
who are able to procure the necessary machinery. In the 
army, this is not granted, and the soldier is discharged, with 
a common wooden leg, on which the stump is stretched out 
behind ; and his circumstances in life seldom afterwards per- 
mit his purchasing an artificial foot, although he retains the 
perfect use of the knee. Here the good intentions of the 
surgeon are not only completely frustrated, but they prove 
prejudicial; for the length of stump behind is always incon- 
venient, and often gives rise to accidents, attended with much 
pain and distress. 

In France the flap operation is never Bag tha and although 
the injury requiring amputation be at the ankle, they cut off the 
limb about four inches below the knee ; and in so doing, they 
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say they render their patients ‘more comfortable, “and better 
able to get their livelihood, than if they left them a 1 long 
stump, intended for a foot they can never acquire. 

This point should then be settled by the patient; for it is 
the duty of a surgeon to give the best assistance of art, and 
to enable those committed to his care to obtain their future 
subsistence with the greatest ease and. advantage to!’ them- 
selves. It is an operation that will not permit of any motion 
after its performance, as its success depends, in a great mea- 
sure, on the due adhesion of the flap, forming thereby a con- 
venient cushion and covering for the stump. When the pa- 
tient must be removed any distance after the operation, it is 
better to do it higher up, when he will be comparatively but 
little inconvenienced. 

In elderly men, who are not likely to make use of an ar- 
tificial foot, or in people who have reached that time of life,’ 
that they do not think the trouble of acquiring the ‘habit of 
walking with it, compensated by its advantages; or in labour- 
‘ing men who follow no trade, or cannot procure the machi- 
nery, the operation near the knee is preferable. — In soldiers 
suffering from, or subject to scrofula, I would also recom- 
mend it. i 

The operation by the circular incision is performed in the 
thick part of the leg; and the bone is usually sawed through 
about four inches from the patella, that, when the stump 
is healed, there may be sufficient length of bone left to sup- 
port with steadiness the weight of the body; and that greater 
facility may be given to’ the motion of the leg, from the pre- 
sérvation of the insertions of the flexor tendons. 5 

The most eligible place for the application ‘of the tourni- 
quet, is about one-third of the length of the thigh from the’ 
knee, on the inside, where the artery perforates the tendon of 
the triceps muscle, and where it can be most conveniently 
compressed against the bone, by a small firm pad, the instru-' 
ment being on the outside,’ or opposite the pad; or the com 
press may be placed between the hamstring tendons, ‘a little 
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distance from the hollow behind the joint, the instrument 
itself being on the fore part of the thigh. In this method, the 
pad must be thicker, and the compression is more painful, and 
not more secure. | 

The surgeon should stand on the inside of the leg to be 
operated upon, that he may more readily saw the fibula at the 
same time as the tibia, by which the chance of splintering the 
fibula is diminished ; for this bone is held much more steadily 
under the saw when the tibia is undivided, whatever pains 
may otherwise be taken by the assistants to secure it. The — 
limb should be a. litthe bent, and the circular incision made 
with the smaller amputating knife through the skin and inte- 
guments to the bone, on the fore part, and to the muscles on 
the outside and back part; and as the attachment of the skin 
to the bone will not readily allow of its retraction, tt must be 
dissected back all round, and separated from the fascia, the 
division of which in the first incision would avail nothing, from 
its strong attachments to the parts beneath. The muscles are 
then to be cut through, nearly on a level with the first inci- 
sion, and down to the bones. The interosseous ligament he- 
tween the tibia and fibula is to be divided with the catlin ; and 
as several of the muscles cannot retract, in consequence of 
their attachments to the bones, they are to be separated with 
the knife; and in the same, manner the intermuscular septa, 
oy expansions running between them, are to be divided, as 
they will still prevent their retraction. The retractor with 
three slips is now to be put on, the centre slip running be- 
tween the bones ; by which the soft parts may be pulled back 
to a sufficient distance, any adhering part being divided by 
the point of the knife. The bones are to be sawed through 
with the usual precautions, and the retractor removed, when 
the three principal arteries should be secured: the anterior 
tibial, on the fore part of the interosseous ligament, between 
the tibia and fibula; the peroneal artery behind the fibula; 
and the posterior tibial near it, more inwards and behind the 
tibia ; this artery will frequently, however, contract very much, 
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and only shows itself on the compression being taken off the — 
artery above; it in general causes more trouble to secure it 
than the others, and I have two or three times seen the needle 
dipped around it in despair, when, merely pulling out the ar-. 
tery with the tenaculum, and dissecting a little round it, would 
have shown the small retracted bleeding vessels arising from 
it, and have prevented, in all probability, a secondary he- 
morrhage. The tourniquet, being removed, the smaller ves- 
sels tied, and the stump sponged with cold water and dried, 
the integuments and muscles should be brought forward as 
much as possible, and the straps of adhesive plaister applied 
from side to side; that is, the wound is to be closed vertically, 
or nearly so, that the straps of plaister may not in any way 
press upon the fore part of the tibia; by which the protrusion 
of it will be avoided, an occurrence which almost invariably 
follows when the line of approximation is horizontal, and the 
straps of plaister press upon the bone. Although this method 
~ of closing the wound is recommended by gentlemen of autho- 
rity in the profession, I am satisfied it is very unsafe. When 
the wound is dressed in the way recommended, a sufficient 
covering of muscle and integument is obtained for the forma- 
tion of a good stump, which heals in a very short time, and 
is completely cured, as I have seen in many instances, in less 
than a month. An error is often committed by young opera- 
tors, m detaching too much skin after the first incision ; where- 
by a pouch is formed that collects the discharge, and retards 
the cure. If the spine of the tibia be very sharp, it should 
be removed by the saw. 

In the British army the operation has principally been 
performed after this method; for, when the nature of the 
wound has precluded the possibility of amputating lower down 
than two inches and a half below the tuberosity of the tibia, 
the limb has often been removed above the knee, from the idea 
that an operation, so close to the joint, might cause it to be 
affected with inflammation, It was also supposed, that sosmall 
a portion of the tibia would rather be of disservice, the’ at- 
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tachment of the flexor tendons being for the most part re- 
moved; and that when a fracture extended'so far up as to 
prevent the leg being amputated at the usual place of election, 
the injury would in all probability have affected the joint. 

Further experience proves these opinions to be erroneous, 
and has shown, that when the limb is amputated nearer the 
tuberosity, no bad consequence ensues to the joint, provided 
it was not originally affected ; the motion of the thigh, as de- 
pendent on the action of the flexor muscles of the leg, is not 
entirely lost; and, what is of more importance, the direct pro- 
gressive motion of the thigh is preserved. 

Our own countryman, Mr. Bromfield*, and _ latterly 
Messrs. Larrey and Garrigues in France, have amputated at 
and immediately below the tuberosity, with success; and I 
have myself frequently done it much within the place of elec- 
tion; but the Baron Larrey, to whom the credit of intro- 
ducing it into the French military practice is due, and to 
whom I am indebted for my immediate acquaintance with it, 
declares he has not met, after repeated trials, any of the evils 
usually represented as attending its performance; and that it , 


is not more dangerous than the operation at the usual place of. - 


election, provided the bone be not sawed higher than the level 
of the tuberosity of the tibia, or, at farthest, immediately be- 
low tke insertion of the ligament of* ‘the patella. He says +, 
~ « A transverse line, drawn directly: ‘outwards on the level of 
the tuberosity of -the tibia, generally runs below the articula- 
“tion of the fibula with the’ tibia, and below the thickest part 
of the head of the bone; hut as the relative situation of the 
tuberosity of the tibia, and the head of the fibula, is not con- 
stant, the tuberosity must be always considered as the point 
above which the saw must not be applied; for, on cutting 
above it, the attachment of the ligament of: the patella is cut 
off, the bursa mucosa beneath it is opened into, and’ fre- 


* See page 185 of his Chirurgical Observations and Cases. 
+ See Mémoires et Tee predee de Chirurgie Militaire, tome iii, 
page 391. 
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quently the capsular ligament itself, from which the most 
serious symptoms may arise, affecting the life of the patient, 
or rendering amputation of the thigh necessary. By not cut- 
ting above the level of the tuberosity, the attachment of the 
ligament of the patella is preserved, as well as of the flexors 
of the leg, the capsular ligament is uninjured, and the head 
of the tibia is cut sufficiently low to obviate the fear of caries. 

“The advantages of this operation are very great when 

compared with that of the thigh, which it is intended to su- 
persede in all such wounds of the leg in which it is practi- 
cable. The danger of the operation is less; it is not more 
difficult in its performance than any other; and the stump 
heals as readily as in the thigh. I have never seen caries of 
the bone occur; on the contrary, the cicatrix has readily 
formed over it without any evident exfoliation. When the 
fibula is left short, which is usually the case, it is to be extir- 
pated as useless and troublesome in the application of the arti- 
ficial leg, and the skin is to be left as long as possible, to 
cover the stump. 
_ “The stump, including the knee, and one or two finger’s 
breadth of the tibia, forms a solid support for the body in the 
erect position, and enables the patient to walk without diffi- 
culty, and without the aid of a stick. The shortness of the 
stump, which is bent backwards, readily permits the adapta- 
tion of an artificial leg, as it does not extend beyond the calf; 
in which it may be included with as much advantage to the 
patient in the movement of the limb, as if the operation had 
been performed above the ankle.” 

In cases, then, where the injury done to the bone does not 
extend into the knee-joint, this operation may be performed 
instead of amputation of the thigh, care being taken that the 
saw is applied below the tuberosity of the tibia, the promi- 
nence of which is readily felt on the fore part of the bone. 
The skin, in these cases, must be sound for a sufficient dis- 
tance below, to form a covering for the stump; and when the 
injury is so close to the knee as to render it uncertain whether 
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it extend into it or not, an incision should be made on the 
tibia, to ascertain this circumstance, and it need not interfere 
with the operation, if found to be practicable. 

I saw the operation performed, with great dexterity, by 
the Baron Larrey, in the Hospital of the Imperial Guards at 
Paris ; and I alsdé saw two persons, who had each lost a leg in 
this way, walking with a wooden one with great ease, and 
without the aid of a stick. | 

In this operation the tourniquet is to be applied where the 
artery perforates the tendon of the triceps, and not in the ham. 
The circular incision of the integuments is to be made in the 
usual manner, and the skin turned back; the muscles on the 
under -part and outside are then to be divided and cleared 
from the bones, which are to be sawed off, the retractor having 
been used to prevent injury to the muscles. The parts around 
the fibula are now to be separated from it, and the small 
amputating knife, on account of its strength and the ease with 
which it is managed, applied close to the upper edge of the 
head of the fibula, which, by a little inclined motion of the 
hand, may be easily cut from its articulation with the tibia. 
The large artery or arteries will be found in the ham retracted 
behind the head of the bone, from whence they must be 
pulled out and fairly secured, as well as any muscular branches 
that may bleed. The nerves are to be shortened, if they 
happen to be longer than the stump. The removal of ‘the 
fibula allows the integuments to be readily brought down dia- 
gonally over the stump, and muscle can be found to cover a 
part of it on the under and outer side; the upper part can 
only be covered by the integuments, but I think this would 
unite as readily as it does lower down, under nearly similar 
circumstances. The French surgeons, however, merely bring 
the parts over the stump by the circular bandage, and dress 
it from the bottom with lint, until granulations form; when 
they endeavour, by circular compression and bandage, to ap- 
proximate the parts and procure cicatrization, making an inci- 
sion through the integuments perpendicular to the spine of 
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the tibia, to prevent its protrusion; and in a number of in- 
stances in which M. Larrey has performed it, he says, he 
has never failed. 

I performed the operation in the York Hospital, in the 
year 1817, in the manner I have directed, with complete suc- 
cess, and before a great many students, who were perfectly 
satisfied: with the result. It is possible, however, that a case 
may occur (perhaps one in a thousand) in which the head of 
the fibula communicates with the general cavity of the knee- 
joint; in such a case, amputation must be done above the 
knee. 

Baron Larrey, who, in my opinion, deserves much credit 
for this operation, has, in his estimation of its value, discre- 
dited the flap amputation lower down, and I think unjustly ; 
for it is im many instances a valuable operation, and not ex- 
posed to the accidents he is inclined to attribute to it. In 
France it has been very little tried, because, as an operation 
im military surgery, it did not succeed ; in England it is com- 
monly practised; and in the British army, when well done, 
and under favourable circumstances, has proved very success- 
ful, but requirmg a greater degree of attention on the part of 
the surgeon than the one performed higher up. , 

{t appears to be an operation, even in England, that has 
been practised more from necessity than choice ; to have been 
disused at one period, and again brought forward from a con- 
viction of its utility, as may be collected from the works of 
Messrs. O’Halloran*, White+, and Bromfield}. Mr. Hey§, 
who has contributed very much to the improvement of this 
operation, gives the following description of its performance, 
to which, as I have little to add, I prefer giving it nearly in his 
own words :— 

*« To ascertain, with precision, the place where the bones 
of the leg are to be divided with the saw, together with the 
length and breadth of the flap, I draw upon the limb five 


* See O’Halloran on Gangrene. + White’s Surgery. 
+t Bromfield’s Chirurgical Treatises. - § Hey’s Surgery. 
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lines, three of them circular and two longitudinal. The situ- 
ation of these lines is. determined in the following manner: I 
first measure the length of the leg from the knee to. the ankle; 
that is, from the highest part of the tibia to the middle of the 
inferior protuberance of the fibula. At the midway between | 
these two joints, I make the first,"or highest, circular mark 
upon the leg: this mark is to point out the place where the 
bones are to be sawed through. At this mark also I measure 
the circumference of the leg, and thence determine the length 
and breadth of the flaps, each of which is to be equal to one- 
third of the circumference. In measuring the circumference 
of the limb, I make use of a piece of marked tape or riband, 
and place, the extremity of this measure upon the anterior 
edge of the tibia. I will suppose the circumference to be 
twelve inches, in which case I make a dot in the circular mark 
on each side of the leg, at the distance of four inches from 
the anterior edge of the tibia.. It is evident that these dots 
will be found four inches distant from each other, when the 
measure is applied to the posterior part of the leg. | From each 
of these dots I draw a straight line downwards four inches in 
length, and, parallel to the anterior edge of the tibia. - These 
lines mark the course which the catlin is to take.in. the forma- 
tion of the flap. At the extremity of these lines I make a 
second circular mark upon the leg, which points out the place 
where the flap is to terminate. Lastly, I make a third cir- | 
cular mark, at the distance of an inch below the superior one 
which was first made, which intermediate mark is designed to 
direct the circular incision, through the integuments on the 
anterior part of the limb. The course and extent of the dif- 
ferent incisions being. thus marked out, the operation may be 
performed with the greatest precision. ; 

‘‘ The catlin which is used for the purpose of making the 
flap, ought to be longer than those which are commonly made 
fora case of instruments, and I push it through the leg, a 
little below the. place where the transverse incision is to be- 
made of those muscles which are not included in the flaps. 
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Having placed the limb ina position nearly horizontal, with 
the fibula upwards and the knee bent, I push the. catlin 
through the leg at d, and carry it downwards, along the 
course of the longitudinal marks, till it approaches the lowest 
circular mark, which it joins in the course of the curved line, 
and the incision then termiiates a little below the inferior cir- 
cular line, e c. 

‘The flap being held back, I divide the cabvisinents on 
the anterior part of the limb along the course of the circular 
mark, 6d. There is always a considerable retraction of the 
skin after it is divided, if the integuments are in a sound 
state, and if a proper allowance were not made for this 
retraction, the extremity of the tibia would be left uncovered, 
and the flap could not be applied with so much ease to the 
patient, nor with a certainty of an union by the adhesive pro- 
cess. 

‘‘'The muscles which are not included in the flap, are 
then divided transversely a little below the place where the 
bones are to be sawn through; but no great quantity of mus- 
cular flesh can be conveniently preserved below the extremity 
of the divided bones, on account of the adhesion of the 
muscles to the bones; nor is it necessary, as the flap, when 
made in the middle of the leg, contains a portion of the gas- 
trocnemius and soleus muscles, sufficient to make a good 
cushion for the extremity of the bones. 

‘* When the bones are sawn through, it is advisable to cut 
off a little of the extremity of the conjomed flat tendon of the 
gastrocnemius and soleus muscles, as it is apt to project be- 
yond the skin when the flap is placed in‘its proper situation. 

‘The large crural nerve is frequently found lying upon 
the inner surface of the flap. It should then always be dis- 
sected out, and when gently extended, should be divided near 
the extremity of the stamp. By this method it will retire so 
far as to suffer no compression from the flap.” 

I have frequently succeeded \in this operation, but it re- 
quires much attention in the after-dressing, that the flap may 
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be properly supported, or the spine of the tibia will protrude, 
causing ulceration of the skin above; a protrusion of the end 
of the fibula on the side of the flap will also sometimes occur, 
both of which inconvenieaces may be avoided in military prac- 
tice, where the attention paid, during the cure, can seldom be 
so great as in private life, and where the patient is often 
obliged to be removed some distance after the operation, by 
sawing the fibula at first half an inch shorter than the tibia, 
and by then sawing off, in a slanting direction, the sharp spine 
of the tibia; when the skin may be laid down upon it without 
fear of its coming through. 

I consider sutures, one on each side to support the flap, 
as indispensable: for I have always found the straps of plaister 
alone insufficient and painful. They should be applied 
diagonally, to.avoid pressure on the spine of the tibia. The 
sutures may be cut away on the sixth or seventh day after the 
operation, or they will in a short time ulcerate themselves 
out. 

It is of the greatest importance that the flap be well sup- 
ported at all times during the cure, and especially for the first 
fortnight, whilst changing the dressings ; for, if it be allowed 
to depend upon the adhesions it may have formed without pro- 
per support of bandage and position, the operation will fail, 
and a bad stump, tedious of cure, will be the consequence. 

I recommend this method in all its steps to young opera- 
tors, for when they depend upon the eye alone, they are often 
in error, and I have seen some very bad stumps the con- 
sequence of it; but the catlin necessary for this operation not 
being contained in military cases of instruments, I have gene- 
rally performed the operation with the smaller amputating 
knife; and as the directions and marks above related are a 
little tedious, I have formed the flap by the eye, according to 
the size of the limb; and in doing this, the knife is to cut 
obliquely inwards ‘and upwards, the same kind of flap that the 
catlin would cut outwards, taking care to have it rather too 
long than too short: and this method I prefer, even if the 
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measurement be taken, as the flap is then more equally made, 
for the catlin frequently cuts out more of the muscle than is 
uecessary, and which must afterwards be removed. The in- 

ision on the back part being completed, the knife is to be 
drawn circularly over the bones, so as to join the two angles 
of the flap; the undivided muscles are then to be cut through 
in the direction of the last incision, separated from their at- 
tachment to the bone, the retractor applied, and the bones 
sawed through as before, the fibula being shorter than the 
tibia, and the sharp spine of the tibia being removed. The 
vessels being secured and the nerve cut short, the flap is to 
be brought up, and a suture made on each side. The straps 
of plaister should be so applied as not to press upon the tibia ; 
the muscles of the calf of the leg should be well bandaged 
down from above the knee, and the flap always supported 
until frm union has taken place; and while this process is 
going on, the surgeon should carefully prevent protrusion of 
either bone, or ulceration of the integuments over them from 
any unequal pressure. 

Those persons who have suffered amputation of the leg 
below the knee, and are obliged to rest upon it in order to 
walk, frequently suffer considerable inconvenience, and some- 
times great pain, from the chafing of the skin of the part 
against which the pressure is made. It is very ‘desirable, 
with many, to know how these evils may be prevented; and 
although they may not perhaps be entirely removed, I am 
sure they will be greatly obviated by attention to the following 
means of prevention. The cushion on which the knee rests 
should be made of cloth stuffed with unravelled worsted, 
which ought to be examined and teazed out every third day. 
The knee itself should be covered by a cap made of chamois 
leather, aud fixed on behind the knee with tape or riband. 
The inside of the leather should be spread or rubbed over 
with pure bees-wax, which ought to be renewed once a week ; 
and the only inconvenience attending this is, that the leather 
becomes hard and requires frequent renewal. 
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When it is intended to wear an artificial leg and foot, the 
stump should, if possible, be seven inches long; when a com- 
mon Wooden one is to be used, it should not exceed four. 

‘The knee or stump ought to fit firmly, but not too tightly, 
into the wooden leg. 


Amputation of the Foot and Toes. 


Wounds of the feet seldom occur from caunon-shot, with- 
out encroaching so much on the ankle as to render amputation 
by the last-described operation necessary ; but the end of the 
foot is occasionally injured by cannon-shot, or shells, so as to 
required amputation at the joints of the tarsus and metatarsus, 
or the metatarsus and the toes: both these operations are of 
infrequent occurrence in military surgery, as injuries requiring 
amputation seldom include more than one or two of the toes, 
or they destroy a considerable part of the foot. 

The feet generally suffer from wounds of musket-balls; 
and as the parts in the foot, although bearing a general re- 
semblance to the hand, are more complex and difficult of ma- 
nagement, so are wounds of the foot more dangerous, and 
more generally followed by defective cures, from apparently 
slighter causes. The treatment of these injuries requires 
greater attention, and more aid from surgery, thanis called for 
in other parts ; for a musket-ball will seldom pass through the 
foot without injuring a joint of some kind, or wounding a 
tendon or nerve; and the injury to the fascia, which is very 
strong on the sole of the foot, and frequently covered by much 
thickened integument, is always attended with inconvenience. 
The extraction of balls, of splinters of bone, of pieces of 
cloth, and the discharge of matter, become more difficult, and 
often cause so much disease as ultimately to render amputa- 
tion of the foot necessary. Tetanus is a frequent consequence 
of these injuries, and is a disease in its acute form remediable 
by no operation or medicine that I am acquainted with. Lame- 
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ness is also frequently the result, even under more favourable 
circumstances. « . 

Wounds of the foot require at first most particular exa- 
mination, whether amputation be supposed necessary or not ; 
and all operations of this kind likely to be required afterwards 
should not be deferred until they cannot be dispensed with ; 
but the necessity for doing them should, if possible, be super- 
seded. The operative surgery of the foot should be done as 
soon after the injury as can be conveniently accomplished, for 
a large, clean, incised wound is a safe one, compared with a 
torn surface and splintered bone, with extraneous substances 
of much less extent ; and as a ball lodged in the foot is always 
very dangerous, greater attention should be paid in the exa- 
mination even in slight wounds; for, although the opening be 
apparently too small to permit a ball to pass in, still I have 
several times known one found at alater period, and the most 
serious consequences ensue from its not having been discovered 
sooner. Vide case, page 173. 

A cannon-shot can seldom strike the foot withont destroy- 
ing it altogether; it may, however, merely strike the heel, 
and destroy a considerable part of the os calcis, without ren- 
dering amputation necessary, if the ankle-joint be untouched ; 
for, by due attention in removing the spiculz of bone at’ first, 
and by making free openings for the discharge of matter in 
every direction in which it may appear inclined to insinuate 
itself, the limb maybe preserved in something of a useful 
shape. a7,4l it 
Wounds from cannon-shot injuring the fore part of the 
foot are better remedied by amputation at the joints of the 
tarsus with the metatarsus, than by sawing these bones across ; 
but when the injury affects only one or two toes, they may be 
removed separately, recollecting that it is of greater import- 
ance to preserve the great toe than any other, and that this 
toe is worth preserving alone, when any one of the others 
would be rather troublesome than useful. . 

Musket-balls seldom; I believe, commit so much injury 
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as to require amputation as a primary operation, although 
they frequently render it necessary as a secondary one. To 
be able to judge if amputation be requisite, or indeed in the 
treatment of any severe wound of this kind, it will almost al- 
ways be necessary to enlarge the original wound, which, from 
the position of the soldier, may be said to be on the upper 
part, or side of the foot. The splinters of bone are to be re- 
moved, the ball and extraneous substances are, if possible, to 
be taken out, and if the bones, tendons, and blood-vessels 
are so much injured as to render the attempt to preserve them 
useless, amputation is to be performed; but if the preserva- 
tion of the limb be thought practicable, and it generally will 
be so in wounds from musket-balls, the attempt must be made 
under the most rigid antiphlogistic treatment, the local appli- 
cation of leeches and cold water from the first, and with free 
openings for the subsequent discharge. 

Musket-balls seldom injure the metatarsal bones so much 
as to require their removal with their toes, and under the treat- 
ment above mentioned. these wounds will in general be 
healed. without further operation. Wounds from grape-shot 
occasionally render the removal of the metatarsal bone of the 
great toe at the tarsus necessary, although much should be 
done to save it. The little and adjacent toes are also some- 
times removed at the tarsus ; the middle ones but seldom, as 
it is not an easy operation to perform, in consequence of the 
naturally close attachment of these bones, and the additional 
compactness they have acquired from the pressure of the shoe. 
I have never performed this last operation, and I think the 
removal of the pieces of bone, with free openings for the 
discharge, will in general supersede the necessity of doing it 
in these cases. 

In the consideration of amputation from wounds in any of 
these parts, it must be recollected, that wounds of the feet 
have less tendency to heal than elsewhere, and that this pro- 
cess is also more slow in elderly people; so that in an old man 
a wound may render amputation advisable, on the field of 
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battle, which in a young and pica man might with pro- 
priety be deferred. 

Hemorrhage from the arteries of the foot authorizes .m a 
very slight degree amputation, even when superadded to 
other causes; for the incisions necessary to secure the bleed- 
ing vessels will not in general add much to the original injury, 
unless they are very extensive ; on the contrary, they will ren- » 
der the wound less complicated, and more manageable. 

_ Amputation of the foot, performed with the view of re- 
moving tetanus, even when the original injury has been tri- 
fling, has completely failed in my hands, It is a very violent 
attempt to remove a disease that few people will submit to in 
the mild tetanus, and it has been useless in the acute, in all . 
the cases in which I have tried it. 

Amputation at the tarsus has been recommended and _prac- 
tised of late years in injuries of the foot, for which the leg 
was formerly amputated. It is not so common an operation 
as might be expected, and is performed as follows, when it is 
proposed to save the flap from the under part of the foot. 

The joints of the metatarsus, with the tarsus, being well 
ascertained, an incision is to be made across the foot, in the 
direction of the joints, but from half to three quarters of an 
inch nearer the toes, and the integuments drawn back over 
the tarsus, From the extremities of this incision, two others 
are to be made along the sides of the great and little toe, for 
about two inches and a half, according to the thickness of the 
foot; and the ends of these two incisions are to be united by 
a transverse one down to the bone on the sole of the foot, the 
corners being rounded off, as in Plate III. The flap thus 
formed on the under part is to be dissected back from the 
metatarsal bones, including as much of the muscular parts as 
possible, as far as the under part of the joints of the tarsus. 
The metatarsal bones are now to be removed by cutting into 
and dislocating each joint from the side, commencing on the 
outside by placing the edge of the knife immediately above, 
but close to the projection made by the posterior part of the 
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metatarsal bone supporting the little toe, which prominence is 
always readily perceived. The arteries are to be secured; 
any Song tendons and loose capsular ligament are to be re- 
moved with the knife or scissors, and the under flap formed 
from the sole of the foot is to be raised up so as to make a 
neat stump, when brought in contact with the upper portion 
of integuments that were first turned backs the whole to be 
retained in this position by sutures, adhesive plaister, and 
bandage. | 1 

When the skin of the under part of the foot is much torn, 
as may happen in a wound made by a piece of a shell, the 
flap cannot be formed from it: in this case it must be saved 
in a great measure from the upper part; but the integuments 
being here so much thinner, the flap is not so good a defence 
against external violence, and will be more readily affected 
by cold. I have seen the metatarsal bone sawn across in a 
straight line, in preference to removing them at the joint; 
and although the whole may be sawn across at once with more 
ease than any one of them individually, except the outer ones, 
still I do not think the stump can ever be so good, or so much 
protected from external violence, as when the operation is 
performed at the joit of the tarsus. 

M. Chopart introduced another amputation of the greater 
part of the foot, which, although it has seldom been performed, 
seems likely to.be of service. The object is to save the heel” 
and the joint of the ankle, which he says form a stump more 
serviceable than a wooden leg. The operation is performed 
in the following manner: ‘“‘ The integuments are to be divided’ 
about two inches distant from the ankle-joint, transversely 
across the upper part of the foot. ‘The extensor tendons and 
muscles in that situation are next to be cut, down to the con- 
vexity of the tarsus. A small incision is then to be made on’ 
each side, nearly at right angles with the extremities of the 
transverse one, commencing below and a little in front of each’ 
malleolus. A flap being thus formed, it is to be drawn up-’ 
wards by the assistant, but not dissected backwards, the cel- | 
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lular texture being so loose as readily to admit of its retrac- 
tion. The joints formed between the os calcis and the os 
cuboides, and the astragalus with the scaphoides, are now to 
be opened, commencing with the latter, and the surgeon 
ought to attend particularly to the eminence on the inner 
edge of the foot, indicating the attachment of the tibialis an- 
ticus muscle to the inside of the os scaphoides, as a guide to 
the joint. The articulation between the os cuboides and the 
os calcis will be found nearly in the same transverse line, but 
rather obliquely forward. The ligaments being divided, the 
foot is to be pressed downwards, and a straight knife passed 
underneath the bones of the tarsus and the metatarsus, until 
it has separated from them a sufficient quantity of soft parts 
to make a flap, which when brought up will cover the wound 
on the fore part, and be in apposition with the edge of the in- 
teguments divided by the first incision. It ought to be re- 
tained in this situation by two sutures, and by adhesive plais- 
ters, compress, and bandage, all of which should be applied 
from the heel upwards and forwards. ‘The arteries are to be 
carefully secured, and there will in general be three requiring 
the ligature; the anterior tibial on the instep, and the exter- 
nal and internal plantar arteries in the sole of the foot.” 

In performing this operation care should be taken to make 
the under flap so large that the line of cicatrization may be 
on the upper and anterior edge of the stump, rather than 
transversely across the face of it, in order to render it firmer, 
and better able to resist and sustain any pressure which may 
be applied to it. 

Lisfrane performs it in the following manner :— The limb 
being placed in its natural situation on the table, and held by 
an assistant, the surgeon ascertains the situation of the joint 
formed by the junction of the astragalus with the scaphoides, 
which will be indicated by the prominence on the inside of the 
tarsus, discoverable by passing the finger forwards from the 
malleolus internus towards the side of the great toe. The 
joint of the os cuboides with the os calcis on the outside is 

25 
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always to be found about half an inch behind the projection 
formed by the posterior part of the metatarsal bone of the little 
toe. The under part of the foot being firmly held in the palm 
of the surgeon’s hand, he places the point of the thumb on 
the external joint, and that of the fore-finger over the internal 
one, which indicate a transverse oblique line for the first in- 
cision, and which should commence near the thumb and be 
continued with a semilunar sweep, the convexity towards the 
toes, until it terminates at the side of the foot where the fore- 
finger was placed. The joint between the astragalus and 
scaphoides is now to be opened into by directing the knife 
from within obliquely outwards towards the projection of the 
metatarsal bone of the little toe. These bones are then to be 
dislocated by pressure, and the ligaments retaining them di- 
vided. The joint between the os cuboides and the os calcis 
is now to be opened from without inwards, and the bones dis- 
located: the strong interarticular ligament being cut and the 
joint largely opened, the knife is to be passed between the 
under surfaces of the scaphoides and cuboides, and the soft 
parts adhering to them; and cuts from behind forwards a flap 
sufficiently large to cover the wound, which is then to be 
dressed in the usual manner. 

Richerand, in his Nosographie Chirurgicale, relates the 
particulars of one case in which he performed this operation, 
and the patient walked afterwards upon the stump, without 
crutches. 

Amputation of a single metatarsal bone, on the out or in- 
side of the foot, is generally recommended to be done by an 
incision round the root of the toe, terminating in a line on the 
outside of the foot, which is continued down to the joint of 
the tarsus. The integuments are turned back above and be- 
low from the metatarsal bone, which is to be dissected out 
with the toe attached to it, and the flaps brought together, so 
as to leave but one lire of incision. This operation is deli- 
neated by Mr. C. Bell in his Operative Surgery, and it is the 
best way of doing it, where there is no injury or external 
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wound: but in military surgery there is always a wound; and 
when the removal of the bone is necessary, it is im general an 
extensive one, and with loss of substance, sa that a covering 
cannot be saved in this way, especially on the upper part of 
the foot, where the ball or piece of shell strikes. The military 
surgeon must therefore be prepared to look for his covering 
on the under part, where he will occasionally not be able to 
procure it in sufficient quantity ; and it must not be forgotten, 
that the neighbouring parts will often be injured. The object 
must then be to save the integuments from such parts as are 
uninjured, so as to cover in’ the wound as nearly as possible, 
when the bone is removed. In doing this, the first incision 
should commence at the upper and inside of the toe, and be 
carried round, so as to separate the toe from its attachment to 
its fellow. If the injury be entirely on the upper part, the 
continuation of this incision must be so regulated as to form 
the whole of the flap from below, and the commencement of 
it above must be continued round the injured part, so as to 
meet the lower end near the articulation of the bone with the 
tarsus, and vice versa. If the ball has gone directly through, 
destroying the integuments above and below, the incisions 
must surround the injured part in such manner, on the upper 
and under side of the foot, as to allow the flaps to be formed 
in every other part, except where the injury was inflicted, and 
from whence granulations must arise. By saving skin every- 
where else, the wound will be much diminished in size, will 
heal sooner, will be less liable to suffer from external violence, 
and less obnoxicus to the subsequent pain, which always at 
intervals attends wounds of this kind. 

Amputation of the phalanges of the toes is done in the 
same manner as of the fingers; but as these operations on the 
foot are by no means so common as on the hand, I shall re- | 
serve the description of them until I come to operations on 
that part. 
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Of Amputation at the Shoulder-Joint. 


Anatomy, which has thrown so much light on operative 
surgery in general, has not failed in the last few years to dis- 
pel the cloud that obscured this part of surgery; and expe- 
rience has proved it to be as simple, easy, and safe an opera- 
tion, as any other of importance performed on the field of 
battle. The knowledge acquired from this source of its suc- 
cess, has given to military surgeons a confidence in perform- 
ing it, that divests it of half its former terrors, and by re- 
moving from the mind of the patient the idea of his having 
suffered a hopeless operation, diminishes the subsequent dan- 
ger, and most materially aids his recovery. The dread for- 
merly entertained of this operation was very great, even by 
men of the best abilities: and under certain circumstances in 
domestic surgery it may still be tedious. It can never, how- 
ever, again be considered formidable, except under bad ma- 
nagement, and from extreme ignorance. 

The distinction between the necessity of the operation, and 
the possibility of avoiding it, requires in many cases the exer- 
cise of the nicest judgment, and a due consideration of at- 
tending circumstances; for there is no part of military sur- 
gery, in which an operation can be performed with more ad- 
vantage at the instant; or delayed for a few days, with a view 
of gaining information, with more prejudice ; inasmuch as the 
necessary incisions are made, in the first instance, in parts 
disposed to take on healthy actions, and in the best possible 
state for undergoing surgical operations; the constitution of 
the patient being also at that moment generally good, and 
able to sustain the demands upon it under untoward circum- 
stances ; or of supporting, without future injury, the restraint 
and control requisite for the successful accomplishment of 
the cure. 

The difference between cutting in sound and diseased parts 
is justly appreciated by every surgeon, both as to his personal 
convenience and ease in operating, as well as to the future 
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healing of the wound; and the advantage here is particularly 
great, as, from the contiguity of the wound to the chest and 
the principal organs of life, it is advisable to avoid any excess. 
of action; and experience has demonstrated, that the evil to 
be apprehended from the equilibrium of the circulation being 
destroyed is infinitely less than it would be at a subsequent 
period of three or four weeks, after high suppurative action: 
has been going on. It cannot be too strongly impressed. on 
the mind, that the necessary examinations should take place, 
and the operation be performed in those cases demanding it, 
as soon after the injury as possible, consistent with the state 
of the patient; and the surgeon should not satisfy himself 
with the idea of being able to accomplish it as safely, or as 
successfully, when suppuration has been established, and when. 
perhaps he may have better assistance at hand ;. a kind of self- 
deceit that is occasionally permitted, but which cannot be too. 
much reprobated. 

The importance of the arm is so great, and even a limited. 
use of it so valuable, that much should be hazarded to save 
it, when there is a tolerably fair prospect of success: the si-. 
tuation also and structure of the upper extremity, etogether 
with the command the surgeon has over it, and the less pro- 
portionate inconvenience resulting from a severe wound in 
that part to any other of equal value, render its preservation 
after a serious injury more practicable, and less dangerous, 
than is freqnently supposed. The operation should not, 
therefore, be performed, unless simple amputation by the flap 
operation cannot be successfully accomplished; or, where the 
limb is evidently destroyed, or the injury seriously affecting 
the articulation itself, while the general health of the patient, 
or the unfortunate circumstances of situation, render the at- 
tempt at a farther perseverance in saving the limb improper. 

Injuries from musket-balls penetrating the capsular liga- 
_ment, attended with fracture and destruction of the head and 
adjacent parts of the humerus, and wounding the axillary ar- 
tery, require immediate operation. A simple penetrating or 
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jucised wound of the joint, of small extent, does not call for 
any operation, as the patient, with due care, will escape with 
a certain degree of loss of motion, and of debility in the 
joint; nor is it proper in a wound from a musket-ball, where 
there is even some partial injury of the bone, as these cases 
frequently do well, and the patient preserves the use of the 
fore-arm. 

There is, however, some difficulty in ascertaining this cir- 
cumstance to have taken place, even with a careful examina- 
tion, as sufficient injury may have occurred within the capsular 
ligament to cause the bone to exfoliate, without being so ob- 
vious as to be immediately detected, or to indicate the neces- 
sity of any operation ; and as every exertion or motion of the 
part adds to the mischief already committed, it is advisable, 
even on the suspicion of such injury, to desist from further 
examination, and treat the case as asimple one; being one of 
those that ought to be deferred until the subsequent processes 
of nature have pointed out the extent of the mischief, and 
her inability to overcome it. A teasing inquiry into its nature 
may make a simple penetrating wound as dangerous as if it 
had been originally more extensive and complicated ; and al- 
lowing a knowledge to be acquired, by a continuation of these 
attempts, of a greater injury, there is nothing gained to com- 
pensate for the inconvenience that will most probably be occa- 
sioned by the efforts attending it. On the other hand, if the 
wound and splinters of bone point out the head of the hume- 
rus to be totally destroyed, with fracture extending to its body, 
the operation ought to be performed, and the patient’s future 
health preserved, in preference to the chance of an anchylosis 
taking place at the end of many months, with its destruction ; 
for although some have recovered after such wounds, many 
more than a fair proportion have perished in the attempt 
at preservation. I have not performed the operation of ampu- 
tation in consequence of a wound from a musket-ball ; but, 
where one passes fairly through the head of the humerus, de- 
stroying its substance, the best practice will be either the re- 
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moval of the head of the bone, or the extremity; and in a 
person subject to scrofula, or where the greatest attention can- 
not be paid, there is little choice, amputation being the most 
advisable operation ; for excision, under these circumstances, 
might possibly not prove successful. The capsular ligament 
surrounds the head of the humerus closely, and preserves its 
form even when considerably injured, so that the fulness 
of the shoulder is not much destroyed, unless there be consi- 
derable mischief done to the neck and body of the bone, as 
well as to its articulating surface; and it is only ina case 
of this kind, where injury is done to the head, neck, and 
body of the bone, and that by a large shot, that it can, or, I 
believe, ever does feel like a bag of sand under the deltoid 
muscle ; and this is not a proper case for any other operation 
than amputation, for the injury must be very great. I have 
seen a ball pass through the head of the humerus, with- 
out materially destroying its shape, or injuring the capsular li- 
gament, and yet the patient died from hemorrhage, and large 
depéts of matter round the joint. It is not fracture of the 
_ bone alone that is the cause of the evil in cases of this kind ; 
it is the inflammation of the capsular ligament and synovial 
membrane of the joint, ‘which frequently follow even a simple 
incised wound, without fracture; and which will be kept up 
by a variety of causes, independently of the irritation of the 
bone, until it destroy the patient, if the whole of the diseased 
parts are not removed. 1 do not mean to deny, that cases 
can recover, even where the extensive injury above mentioned 
has occurred, and the injured parts only have been removed ; 
but I am satisfied that the loss of lives, in military practice, 
will be comparatively great, and that when the injury extends 
in the length of the body of the bone, amputation is by far 
the safest remedy. Ina severe injury of the head and neck 
of the humerus, the extent of which is uncertain, the surgeon 
should carefully examine the wound ; if the splinters extend 
to the body of the bone, amputation should be performed : if 
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it be confined to the head and neck of the humerus, excision 
ought to be practised, as described under that head. 

A wound from a musket-ball, causing a fracture beneath 
and exterior to the.capsular ligament, although in its imme- 
diate vicinity, by no means demands amputation from this 
cause alone, uuless a large portion of the bone, or surround- 
ing integuments, be destroyed. With a wound from a musket- 
ball passing through the soft parts and the bone in the same 
situation, without destroying its substance to any great extent, 
the arm has frequently been preserved. The inflammation 
and suppuration are to be kept within bounds by due care, 
and the sufferer will have a chance of retaining an arm, which 
will be more or less perfect, according to the extent of injury 
and other attending circumstances ; and if the attempt prove 
unsuccessful, the operation is the last resource. If the bra- 
chial artery below the edge of the pectoral muscle be divided, 
in addition to the fracture of the bone, it makes the case more 
complicated, and will be, taking the extent of the injury and 
other circumstances into consideration, a sufficient cause for an 
operation. Ina favourable case, however, where the bone is not 
much, or hardly splintered, the integuments not torn, or 
stuffed with effused blood, the artery should be laid bare by a 
small incision, and each end of the vessel tied; which would 
be of little or no consequence superadded to the gun-shot 
wound ; and, in some instances, might facilitate its improve- 
ment, by the more ready removal of the spicule of bone. 
The principal danger does not arise in this instance from either 
the fractured bone, wounded artery, or the mischief likely to 
occur in the immediate seat of injury, but from the probabi- 
lity of gangrene taking place in the lower part of the extre- 
mity, from the anastomosing branches being unable to support 
the limb, under the additional pressure of the actions going 
on above. If then, even with the most favourable case 
(simple amputation of the arm not being practicable), the ap- 
pearance of returning circulation in the hand should not be 
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evident after a few hours’ delay, but, on the contrary, it gra- 
dually becomes colder and painful, with some subsequent 
numbness and flaccidity, and all the usual appearances of ap- 
proaching gangrene, the operation should be immediately re- 
sorted to,. before any inflammation of importance has taken 
place in the parts to be divided, or gangrene has established 

itself in the whole limb. . 

A wound from a piece of a shell, or cannon-shot, in which 
the humerus is broken, and splintered high up, requires the 
operation, not only from the nature of the fracture, which is 
frequently extensive, but from the destruction of the muscles 
and integuments rendering the preservation of the arm impos- 
sible; or the latter may be so much injured above a fracture 
of less extent, as to demand the removal of the whole, from 
tbe impracticability of preserving sufficient to cover the bone 
by the flap operation ; or from the bone being splintered into 
the joint, or denuded of its periosteum. . 

A fracture of the bone, or a wound of the artery, are, 
however, the principal circumstances from which the decision 
is to be formed, inasmuch as a large portion of the muscular 
part of the shoulder may be carried away by a cannon shot, 
and the patient yet recover with a limited use of the joint. 
The fore and outer part of the deltoid muscle may be torn 
away by a round shot, and the capsular ligament so laid bare, 
that the movement of the head of the humerus in the glenoid 
cavity within it shall be very apparent; yet the operation will 
not be necessary from this cause alone, as at a favourable sea- 
son, and in a good constitution, very little slough is frequently 
thrown off, from a wound of this kind, if treated in a proper 
manner. A fractured bone, in a case of this description, by 
cannon-shot, admits of no delay in the operation of excision or 
amputation. 

A cannon-shot can but seldom strike the inside of the arm, 
without fracturing the bone, wounding the artery and vein, 
and destroying the muscles and integuments in such a manner 
as to authorize the removal of it by simple amputation ; or 
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at the joint, according to the practicability or propriety of its 
performance : or, the less degree of mischief done to the arm 
is more than counterbalanced by that committed in the chest, 
the great extent of which may prevent the operation from 
motives of humanity. It will frequently happen, that the 
arm may be irrecoverably shattered, and the thorax partake 
in a less degree of the injury, there being only apparent some 
contusion or grazing of the skin; if low down, the elasticity 
of the false ribs may have prevented the integuments being 
much injured in appearance, although the blow has been 
violent ; yet the force of the ball may have ruptured the liver 
ot spleen; or, if higher up, perhaps fractured the ribs, in 
addition toa more severe contusion of the integuments. When 
these accidents occur, the symptoms arising from the wound 
or contusion of the trunk of the body are to be first consi- 
dered ; if, at the proper time for the performance of the opera- 
tion, they do not indicate a speedy dissolution of the patient, 
or the prospect of such an event in two or three days, the 
operation ought to be performed, and a chance of recovery 
given to the sufferer which he would not have, the arm being 
retained, and the injury of the chest remaining the same. The 
danger to be apprehended in the more favourable cases, is 
from inflammation; and this will be rather diminished than 
increased by the operation, the immediate shock of which is 
readily borne: the danger of deferring it is manifest and cer- 
tain, the injury committed in the thorax or abdomen is not 
ascertained, and its effects may be obviated. The loss of 
blood, during the operation, tends to prevent inflammation ; 
and if the termination be unfavourable, it can only be a mat- 
ter of regret for the sake of the individual, and not for the 
- non-performance of a duty. If the cavity of the chest be 
laid open, or several ribs beaten in, or a stuffing of the lungs 
take place from a large ruptured blood-vessel, all of which 
circumstances are obvious and cannot be mistaken, the opera- 
tion would be an unnecessary cruelty. A hemorrhage of 
short duration, or the expectoration of blood in small quan- 
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tities, although verv dangerous, is not to be considered as 
depriving the patient of a reasonable chance, as they fre- 
quently follow blows from more common causes, and from 
which many have recovered. If the operation be delayed to 
ascertain what injury may have been done to the chest, from 
the symptoms that will follow, the danger resulting from both 
will be increased from their mutual action upon the system ; 
and when a knowledge is acquired of little mischief existing in 
the thorax, the operation cannot be performed with propriety, 
from the inflammation that has supervened ; and the patient 
probably dies, when he would have recovered under a more 
decided mode of treatment. 

A round shot or flat piece of a shell may strike the arm, © 
rebounding from the ground, or when nearly exhausted in 
force, without breaking the skin, or only slightly; yet all the 
parts within may be so much injured as not to be able to re- 
cover themselves. The bone may be considerably broken or 
splintered, the muscles and nerves greatly contused; or the 
injury may not be quite so extensive, the bone may be merely 
fractured, and yet the soft parts so much destroyed as not to 
be able to carry on their usual actions ;. or a ruptured blood- 
‘vessel may, with a slight external wound, pour its blood 
between the muscles, and inject the arm nearly to double its 
size; all of which are causes that render an operation neces- 
sary, and require decision, as inflammation will come on in a 
short time, when the moment for operating will be lost. 

Independently of accident in the field, the nature of 
which leaves no doubt on the mind of the surgeon of the pro-. 
priety of the operation, there are many subsequent occur- 
rences that may render it equally necessary. 

Suppose, that some days after the infliction of an injury 
in the arm, near the head of the humerus, considered likely 
to do well, a hemorrhage shall occur which cannot be sup- 
pressed by simple means; or which, after the necessary inci- 
sions have been made to secure the open vessel by ligature, 
leaves little hope of a successful issue ; the operation must 
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then be resorted to: or, when it has been delayed, and the 
slough and loose pieces of bone are removed by the suppu- 
rative process, the extent of the injury shows the impossibility 
of preserving the arm; or, the health and strength of the 
patient may be unequal to carry on the actions required, or 
to sustain the irritation caused by the diseased parts; the 
judgment must in this case be formed according to the general 
principles of surgery, differing in no wise from a disease 
caused by other means. 

The general appearance, strength, and health, must under 
the pressure of a severe wound suffer considerably; and 
the care of the surgeon is directed to prevent their sinking 
below what can be restored. The difficulty consists, in ascer- 
taining how much can be suffered, and the patient still have 
sufficient force to bear the operation, and sustain the neces- 
sary actions for his final recovery. When the injury is not 
doing well, independently of the external appearances of the 
wound, the countenance of the patient becomes more anxious 
and pale, the centre of the cheeks has a hectic flush, the 
eyes sink, the general irritability increases, with constant pain 
in the parts affected; the appetite is greatly impaired, or the 
stomach even rejects its food; the fever is increased towards 
evening, the pulse quick, sharp, and weak, frequently 120 
in a minute; the nights are restless, the skin for the most part 
hot and dry, except when towards morning, profuse perspira- 
tions break out; frequent diarrhoea, and partial cold sweats 
soon close this scene, unless relief be obtained in due time 
from the operation. A proportion of all these bad symptoms 
will occur in every severe wound from which people recover ; 
but when, from a due consideration of all circumstances, 
it is supposed they can no longer be endured, the operation 
must be performed as a last resource, and particularly if the 
appearance of the wound also indicate the necessity ; and it 
should be done without attempting to strengthen the. patient 
previously to its performance, for the removal of the diseased 
parts will be found the chief restorative. 
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The manner of performing the operation must depend 
entirely on the situation of the wound. The directions, there- 
fore, that are generally given for conducting it after any par- 
ticular method, can only be occasionally useful, as the surgeon 
may not be able to select the parts to be divided or retained, 
but must decide according to circumstances. A correct 
knowledge of the relative situation of the parts concerned in 
the formation of the shoulder-joint will be his best assistant, 
and may prevent some mortifying reflections ; for the success 
of the operation depends in a great measure, in any of the 
methods proposed, on preserving just as much of the surround- 
ing muscles and integuments, as will cover the vacuity left 
after the separation of the humerus, and be as near as possible 
in contact, to afford the best chance of union by the first 
intention. 3 

The articulation of the humerus with the glenoid cavity 
of the scapula, forms a joint moveable in every direction, 
confined by a strong capsular ligament, supported and. re- 
tained in its position by the muscles around it, and having the 
great vessels and nerves passing on its inner and under side to 
be distributed to the arm. Eleven muscles surround, or are 
connected more or less with the shoulder, and must necessarily 
be divided: they are, proceeding from above outwards, the 
deltoides, supra-spinatus, infra-spinatus, teres minor, the long 
head of the triceps extensor cubiti, teres major, latissimus 
dorsi; on the anterior part, the pectoralis major, and, under- 
neath this muscle, the biceps flexor cubiti, coraco-brachialis, 
and subscapularis. : 

The artery which supplies the upper extremity with blood 
is given off from the top of the arch of the aorta, on the right 
side, in a common trunk with the carotid; it then lies across 
the root of the neck, as it does on the left side, having been 
sent off as a separate trunk from the lower part of the arch of 
the aorta; the artery having passed outwards between the 
anterior and middle scalenus muscles, inclines downwards 
under the clavicle, and it is at this spot, where it comes out 
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between the scaleni muscles, that it can be compressed against 
the first rib with ease and certainty in the living body, when 
operations are required; the artery having passed under the 
clavicie, inclining outwards and sloping downwards, assumes 
the name of axillary, having the nerves above it, and the 
great vein before and to the inside ;_ in this course it gives off 
several branches, which are more or less regular, but are not 
concerned in this operation. 

When the artery has passed under the clavicle, it may be 
compressed against the second rib, but it is not so conveniently 
done, the instrument, being more in the way of the operator. 
The artery in its passage to the edge of the pectoralis major, 
where it again changes its name for that of brachial, gives off, 

1. The mammaria externa,’ generally in four branches, 
one only of which, the thoracica humeriana, rising up between 
the deltoid and the pectoral muscles, can give any trouble 
during the operation. 

2. Scapularis externa, running towards the root of the 
coracoid process, and passing through the semilunar notch to 
the ouler surface of the scapula; this branch is out of the 
way of the knife, except when injudicious attempts are made 
on, the coracoid process. 

3. The subscapularis, which is a large artery given off 
nearly opposite the neck of the scapula, and in all common 
operations is not exposed to injury; it attaches itself to the 
lower edge of the scapula, and divides into two great branches, 
both of which remain untouched when the operation is judi- 
ciously performed. 

4. The arteria circumflexa posterior is given off below the 
subscapularis, at the distance frequently of nearly half an inch, 
sometimes however immediately with it; it is a large artery, 
passing backwards and outwards, between the lower edge of 
the subscapularis, and the upper edge of the teres major, 
lying close against the bone, between it and the long head of 
the triceps, and is largely distributed to the deltoid muscle and 
to the capsular ligament, and must be divided in the operation. 
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5. The arteria circumflexa anterior comes off at the same 
place as the former, or frequently arises from it, and is a 
much smaller vessel; it passes under the coraco-brachialis and 
short head of the biceps flexor cubiti towards the bone, and 
below the capsular ligament, where, anastomosing with branches 
from the circumflexa posterior, it is lost in the deltoid muscle 
and on the fore-part of the arm. The subclavian vein passes 
out of the chest anterior to the artery, having the anterior 
scalenus muscle between them; afterit leaves the clavicle and 
becomes the axillary vein, it is still anterior to the artery, or 
nearer the integuments, the artery being underneath, and 
between it and the cervical nerves, forming the axillary plexus; 
it receives branches corresponding to those given off by the 
artery. | 

The nerves of the upper extremity have their origin from 
the four lower cervical, and the first dorsal nerves; they pass 
between the anterior and middle scaleni muscles into the axilla, 
but higher up than the artery, where, surrounding this vessel 
with their meshes, and forming the axillary plexus,, it gives 
off seven branches—the supra-scapularis, circumflexus, cuta- 
neus externus, radialis, ulnaris, muscularis, cutaneus inter- 
nus: the last six are cut across in the operation. 

There are also other nerves coming out from the intercostal 
spaces, which supply the integuments of the arm; but they 
are of no importance as far as regards this operation. 

The axillary artery, vein, and nerves, are therefore pro- 
tected from injury by the humerus. externally, and two mus- 
cular folds laterally; on the fore-part, or anterior side formed 
by the integuments and pectoralis major ; on the back part by 
the integuments, latissimus dorsi, and teres major; they are 
all surrounded by a fatty substance, and some absorbent 
glands. 

The depth of the subclavian artery from the surface, and 
the protection afforded it by the clavicle, pectoral muscles, 
and integuments, and to the axillary artery by the anterior 
fold of the armpit, have been the cause of much alarm in the 
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performance of this operation; some surgeons having supposed, 
that an artery of the magnitude of the subclavian could not 
be effectually compressed through so thick a cushion; and 
that a degree of circulation existed that might be embarrassing 
to the operator, and dangerous to the patient. This fear of 
hemorrhage had great weight with all who have written on 
the subject; and the generality of authors declared it to be.a 
fearful andterrible operation, in consequence of the impres- 
sion on ‘their minds of the impossibility of commanding the 
fiow of blood, and the mischief likely to ensue from any sud- 
den movement of the body, or accidental derangement of the 
pressure ; the attention of surgeons has therefore been fre- 
quently turned to a variety of instruments for compressing the 
subclavian artery, each holding out his own method as the 
most to be depended upon for this purpose; whilst others, 
more distrustful, have even proposed taking up the axillary 
artery as a preliminary step to the operation. When the minds 
of men were so much alarmed.at the thought of the axillary . 
artery pouring forth its blood, it is not surprising that every 
consideration should give place to the important one of attain- 
ing this object; the patient was therefore made to undergo an 
operation worse than useless, inasmuch as it cannot be effec- 
tually performed without more trouble and dissection than is 
required to complete the whole; and when done, is rather an 
inconvenience than an assistance, independently of the feel- 
ings of the patient, and the unnecessary suffering from a pro- 
longation of the operation. 

_. Experience in military surgery has taught. 1 us, that the di- 
"vision of the axillary artery is not to be dreaded, as it is réa- 
dily secured and retained between the finger and thumb until 
a ligature can be put over it. From the same source, I have 
learned so little to fear-an accident resulting from it, that I 
consider it in my own practice; of.little gonsequence whether 
the vessel. be compressed -or not; prior to its division; indeed, 

I prefer feeling the pulsation of the artery, that I may be 
certain it is afterwards Properly commanded. The axillary 
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artery does not throw out so much blood at each pulsation as 
has been conceived ; the blood thus’ thrown out immediately 
declares its situation, and if the judgment be not obscured by 
the hurry of the moment, very little pressure with the closed 
hand on the surface of the wound commands the hemorrhage, 
until the operator is prepared to tie the artery : for, when it is 
divided, it shrinks amongst the surrounding nerves, and if 
not in full action, requires some little search before it can be 
discovered, as must have been obseryed by many in perform- 
ing amputation at, or near, the shoulder-joint: I have even 
_ been obliged to take some pains in dissecting for the mouth of 
the artery in a simple flap operation, where the head of the 
humerus remained in the glenoid cavity, before the contraction 
of the vessel would allow of its being discovered ; and. fre- 
quently I have seen the tourniquet removed in a high opera- 
tion, and all pressure taken off for some time, before the ar- 
tery could be fairly drawn out, or made to bleed. When- 
ever a good assistant is to be obtained, it is advisable not 
to employ a tourniquet in any operation on the upper ex- 
tremity, except under particular circumstances of extreme de- 
bility on the part of the patient. The surgeon must, indeed, 
entirely divest himself of all fear of hemorrhage from the 
axillary artery; and while he is willing to receive any assist- 
ance that may be at hand, he must be prepared, in case of ac- 
cident, to compress the vessel with one hand, and finish his 
operation with the other.. Having his mind free from the ap- 
prehension of danger resulting from hemorrhage, he will pro- 
ceed to the operation with confidence, and will be surprised to 
find how ‘little formidable it is in reality, compared with the 
general opinion that has so long existed of its immediate dan- 
ger; for the subclavian artery can be compressed most effec- 
tually, and the operation in a healthy subject, free from previ- 
ous disease of the parts to. be divided, may be accomplished 
with less loss of blood than in a simple amputation of the arm 
only. 

The inost convenient instrument for compressing the ar- 
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tery, is formed of the common screw tourniquet of the capi- 
tal case of instruménts, the handle of which should be made 
even, as the new ones generally are, or if curved, a little lint 
must be wound round in the form of the figure o horizon- 
tally, to fill up the inequalities ; a small fold of linen or lint 
is laid upon. this, to take off the sharpness of the edges, and 
the strap partly folded over to keep it tight, as in the usual 
method of packing up a tourniquet in the case; the remainder 
of the strap is then twisted round to secure it, leaving a firm 
narrow compress, incapable of hurting the skin, and yet suffi- 
cient for compressing the artery. The thick end of the tour- 
niquet is conveniently held in the hand, and allows as much 
force to be used with ease as can ever be necessary. I consi- 
der this mode of applying pressure preferable to the thumb or 
finger of the best assistant, as a greater force may be used 
with more ease and certainty on a larger space directly across 
the vessel; for the necessity of commanding the flow of blood 
is in general so impressed upon the minds of all, and the exer- 
tion consequently made so great, that the hand is tired before 
the moment of dividing the artery arrives, and the compres- 
sion is probably imperfect, when it is alone necessary, This 
instrument also gives a greater extent of pressure, if any ac- 
cidental circumstance or movement of the patient should alter 
his situation with regard to the assistant; and I can also state, 
that it so perfectly fulfils its object, that when properly ap- 
plied, not one drop of blood will issue from the artery on 
its division, Compression may be made either above or be- 
low the clavicle, as the circumstances of the case render 
it most convenient. As there can no longer be a doubt of the 
possibility of compressing the subclavian artery above the cla- 
vicle, without inconvenience to the patient, and with perfect 
safety, it becomes the most eligible place, as the assistant, who 
performs this duty, is out of the way of the operator, and has 
the complete command of his instrument, and the artery. 
The cessation of the pulsation of the artery in the axilla,. is a 
proof that the instrument is properly applied, and that the 
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circulation is interrupted ; as a general rule, however, about 
midway between the acromion process and the sternum, will 
be the place where the compression should be made above the 
clavicle, and I have never known it fail with the instrument 
recommended: below the clavicle it should be from a quarter 
to half an inch more outward, nearer to the acromion; or the 
direction Camper has given. may be observed, ‘‘ that if the 
shoulder be thrown back, and compression made upon the 
axillary artery with the finger between the clavicle, the cora- 
coid process, and the pectoral muscle, the pulse instantly 
ceases, and is only observable on removing the pressure.” 

Surgery is indebted to the French for this operation, ‘as it 
appears to have originated with them ; the first clear statement 
of its eccurrence is referrible to the elder Le Dran, who per- 
formed it on the Marquis de Coetmadeu, and allowing for the 
precautions taken on account.of the artery, appears to have 
done it extremely well, the wound having healed with a small 
cicatrix in the course of ten weeks. 

Garangeot followed Le Dran with the same precautions 
with regard to the artery; but considering that it was the state 
of the integuments that frequently decided the mode of ope- 
rating, he recommended the formation of a flap above, by 
commencing the incision three fingers’ breadth below the acro- 
mion, across the deltoid muscle ; and then forming another on 
the inside and under part to go over and meet the upper one 
when laid down, by the approximation of which the wound 
might be diminished in size and more readily healed; and 
this idea of Garangeot’s should be kept in mind most partica- 
larly by military surgeons, as the utility of it will frequently 
come under their observation in practice. La Faye, in his 
paper on Amputation at the Shoulder-Joint, in the 2d volume 
of the: Memoirs of the Royal Academy of, Surgery, in 
France, recommends the whole of the flap to be formed on 
the upper part of the shoulder by the integuments and deltoid 
muscle; he says, ‘‘ I make a transverse incision with a com- 
mon straight bistoury about three or four fingers’ breadth be- 
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low the acromion, across the deltoid muscle down to the bone: 


x 


I then make two others between two and three fingers in 
width, on the fore and back part of the arm, to fall perpen- 
dicularly on the first transverse incision, so as to form a sort 
of flap; under which, having separated it, I pass the knife 
to cut the heads of the biceps muscle, and the capsular liga- 
ment: drawing the head of the bone towards me, and disen- | 
gaging it with the bistoury, I cut from one side to the other, 
and between the bone and flesh of the armpit which sustains 
the vessels, carefully keeping the cutting edge of the instru- 
ment towards the bone. I then tie the vessels as near the arm- 
pit as possible, and’separate the arm a finger’s breadth below 
the ligature ; the flap being brought down, covers the glenoid 
cavity of the scapula, and leaves merely a semicircular wound.” 
He then adds, that since he read his paper in the year 1740, 
many celebrated surgeons had adopted this method, and prac- 
tised it with success. He also mentions, that Le Dran, jun., 
in his Treatise on Operations, recommends that the ligature 
should not be made until after the arm is totally separated, 
but disapproves of the proposal as liable to some inconve- 
niences which are avoided by his method ; now these incon- 
veniences could only be the fear of hemorrhage, and if Le 
Dran did ever perform the operation as La Faye says he re- 
commended, and as he states himself to have done, he was 
a bolder surgeon in this respect than very many of his suc- 


‘cessors. Sabatier, in his description of La Faye’s method, 
‘says the flap is to be made of the shape of a trapezium, from 


which I apprehend the perpendicular incisions are made to 


approach each other gradually on the transverse line; but more 


modern. surgeons have discontinued this transverse incision, 
gradually rounding off the lower end of the perpendicular 
ones, so as to make them meet in a semicircular form below ; 
and this practice prevails with many surgeons. 

Sharp’s operation, commencing with an incision ici the 
vicinity of the acromion down to the armpit, about two 
inches below the joint and through the pectoral muscle, to 
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enable the operator to put a ligature on the vessels with more 
care, and then continued round the joint in a circular manner, 
has, I believe, never been practised. | 

Bromfield* recommends the flap to be formed nearly 
in a semilunar shape, the inner point commencing over the 
tendon of the pectoralis major, passing a little below the ter- 
mination of the deltoid, and ascending’ as high as the ex- 
ternal fold of the armpit. He then makes a_ perpendicular 
incision from the acromion process through the deltoid down 
to the transverse incision, a little below its insertion, dividing 
thereby the flap into two portions, taking care to leave the 
outer one’ the larger of the two; the artery and vein are to 
be separately secured by a double ligature passed under 
them, between which they are divided; the nerves are to be 
cut shorter than the vessels, and the arm then removed from 
the body. 

Alanson performed the operation in the following man- 
ner, by candlelight, in a case of gun-shot wound of the arm, 
in the year 1774+. ‘‘The patient was placed upon a table 
of convenient height, covered with a double blanket, and the 
_ shoulder brought off the side of the table sufficiently to give 
room for the operator's hand and knife; and the requisite 
pressure was made upon the subclavian artery, by the fingers 
of a judicious assistant. A circular incision was made about 
a hand’s breadth below the acromion, and carried through 
the skin and membrana adiposa round the arm; the deltoid 
and posterior muscles were divided obliquely up to the cap- 
sular ligament; this was much facilitated by an assistant 
drawing up the skin with his fingers. I then divided. the 
tendon of the biceps muscle and the capsular ligament upon 
the anterior and posterior part of the joint; after which an 
arterial branch discharged so freely, that we were convinced 
the pressure upon the subclavian artery was not effectual, al- 
though judiciously made; therefore I tied this vessel with 


* Chirurgical Observations, p. 248. 
+ See Alansen’s Practical Observations’ on Amputation, &c, p. 184. 
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the assistance of the tenaculum, and determined to finish the 
operation in the following manner: — To divide the tendon of 
the pectoralis major, the capsular ligament all round, and 
the rest of the parts, except the artery, veins, nerves, and 
cellular substance immediately adjacent; and as it was very 
difficult by so obscure a light to distinguish these parts so 
accurately as to be able to tie the blood-vessels, and cut 
through the nerves higher up, ‘as directed by Mr. Bromfield, 
I included the whole in a temporary ligature, held just tight 
enough to prevent hemorrhage; below this the parts were 
divided, which finished the operation, that is, separated the 
limb; after which the artery and veins being drawn out to- 
gether by the tenaculum, and included in the same lipetake, 
the temporary one was removed.” 

** Integuments being thus saved all round, they were ap- 
proximated in such a manner as to form a line of division 
across the face of the stump, the ligatures brought out at the 
angle next the chest, and the wound dressed as in general use 
at present.” At page 198, he confesses, that although he ac- 
complished his operation with only a circular incision, yet it 
was executed with some difficulty, and would have been more 
readily performed by Bromfield’s perpendicular incision from 
the acromion. He thinks, however, that the greater exclusion 
of air from the cavity of the joint, by the circular incision, 
counterbalances the difficulty; but he did not recollect, or 
was not aware, that this, or nearly similar incisions, heal in 
general by the first intention.’ 

The French surgeons in the early part of ‘the late war, 
improving from the frequent necessity of performing this 
operation, gradually rounded off Bromfield’s angular flaps ; 
and the Baron Larrey* uses a straight sharp-pointed knife, 
which he passes through the arm on the outside, close to the 
bone, and forms his outer flap, clearing it backwards, so as. 
to expose fully the joint, into which he then cuts from behind 


* Tome ii, page 170, de Chirurgie Militaire. 
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upwards, carrying the arm forwards and inwards over the 
breast, to enable him to divide the capsular ligament and 
surrounding tendons ; he then grasps with his left hand the 
parts on the inside for the inner flap, taking care to include 
the axillary artery, to prevent hemorrhage: passing his knife 
behind the head of the humerus, and keeping its edge turned 
as much as possible towards the bone, he forms the flap, and 
with it completes the separation of the arm from the body ; 
by which means he avoids wounding the axillary artery, or 
cutting it too high, so as to render the application of the 
ligature inconvenient. He does not remove the cartilage from 
the glenoid cavity, and prefers having the flaps short; he 
does not lay them down with the idea of adhesion by the first 
intention, but approximates them by means of a gentle com- 
press and bandage, dressing the wound from the bottom, and 
at a subsequent period promoting union and consolidation by 
the usual means. : | 

When the state of the integuments will permit of a choice, 
I consider them to be preserved in the most advantageous 
manner after this plan, but differ in some respects in the mode 
of performing the operation (although I consider his method — 
a very good one), and in dressing the wound afterwards; my 
idea being to lay down the parts immediately, as clean and as 
fairly divided as possible, with the view of obtaining adhe- 
sion, or of considerably contracting the wound; and I think 
the operation is rendered perfectly easy, and free from any 
danger, by the following method, even for surgeons of limited 
capacity ; for the artery, the great cause of dread to all, may 
be secured before the last incision without even being divided, 
and the successive steps of the operation point out the respec- 
tive situation of parts, and prevent the errors that are fre- 
quently made by cutting unadvisedly. 

It is now time to correct another misapprehension that the 
fear of hemorrhage has introduced into this operation; I al- 
lude to the idea prevalent amongst many surgeons, that it is 
to be performed in a different manner from any other of im- 
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portance ; that, instead of the calm, steady determination that 
distinguishes a surgeon of ability, who feels himfelf master of 
his subject, he is to forget or lay aside, what on all other oc- 
casions is considered most valuable, and endeavour to attain 
a peculiar precipitation and haste of manner, that is excluded 
from all other parts of surgery. There is still a practical 
point usually overlooked, that in military surgery there is 
little or no arm left to use as a lever in facilitating the opera- 
tion, and that the separation of the head of the bone depends 
upon the surgeon, and not upon the assistants. 

The patient should be placed on a seat lower than the 
surgeon (in the field an hospital pannier is the best); and’ 
so supported that he may not be able to slide off during the 
operation, the assistant.in charge of the tourniquet, or instru- ° 
ment described, standing behind, and regulating the support 
in such manner that he may always be able to make steady 
compression when required. The shattered arm or stump is 
then to be raised from the body, sufficiently to enable the 
hand of the operator to examine the axilla, and ascertain that 
his assistant can compress the artery when he pleases; for this 
simple motion of raising the arm to nearly a right angle with 
the body, to afford access to the axilla after the pressure is 
made, will frequently render some alteration of it necessary. 
The arm shouid be also raised, so as to point out more clearly 
the insertion of the pectoralis major, and the posterior fold of 
the armpit, and as being more convenient to the operator, 
who, placing his fiager on the lower end of the acromion’ 
process in the centre of the shoulder (the hair in the axilla 
having been previously removed), with the smaller amputating 
knife commences his incision immediately below it, and witha 
gentle curve carries it downwards and inwards through the in- 
teguments ouly, a little below the anterior fold of the arm- 
pit, and which the raising of the arm readily points out. The 
second incision outwards is made after the same manner, but 
something lower down, and is continued so as to show the 
long head of the triceps-at the under edge of the deltoid, 
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without dividing any of the muscular fibres; by which means 
the skin has time and freedom to retract, which is a great 
object, being the part in general most wanted, and when 
retracted allows of subsequent extension. The third incision 
commencing at the same point as the first, but following the 
margin of the retracted skin, divides the deltoid on that: side 
to the bone, and exposes the insertion of the pectoralis major, 
which must be completely cut through, to show the short 
head of the biceps flexor cubiti, and the coraco- brachialis, 
which are then readily known by their longitudinal fibres, 
and the freedom the arm or stump receives from losing its 
attachment to the fore part of the chest: these two muscles, 
however, are not to be touched, although the flap thus formed 
is to be separated, and raised so as to expose the head 
of the bone, nearly as far as the coracoid process of the sca- 
pula. The fourth incision outwards, in the same manner 
divides the deltoid muscle down to the bone, and extending 
to the long head of the triceps, which it is not necessary to 
touch, as it would be afterwards divided: this flap is to be 
well turned back, so as to show the insertions of the teres 
minor and infra-spinatus, coming across horizontally from. the 
scapula, to be inserted into the great tuberosity of the hu- 
merus ; the posterior circumflex artery willbe divided close to. 
the bone, the anterior circumflex, and the continuation’ of 
the thoracica humeriana on the integuments of the arm, 
and some other small vessels, may bleed, if the compression 
be not correctly applied ; they ought not however to be tied, 
but merely commanded by the finger, and particularly . the 
posterior circumflex, as this must again be divided, and. 
pressure on the subclavian readily suppresses the hemorrhage. 
Both the outer and inner flaps being now raised, the head of the 
bone may be rolled a little outwards, and the teres minor and 
infra-spinatus cut across upon it witha large scalpel, opening, 
at the same time into the cavity of the joint; by which means 
the error of slitting up the bursa under the acromion, instead 
of the capsular ligament, will be avoided ; and continuing the 


Ane 


442 AMPUTATION AT THE SHOULDER-JOINT: 


incision upwards, cutting through the capsular ligaments, 
the tendon of the supra-spinatus, and the long head of the 
biceps flexor cubiti as close as possible to the edge of the 
glenoid cavity. The surgeon placing his fingers on the 
head of the bone, cuts through the inner side of the capsular 
ligament, and with it the subscapularis muscle, going to be 
inserted into the lesser tuberosity of the humerus. The 
edge of the knife being constantly towards the bone, he di- 
vides the under part of the ligament, separating the head of 
the bone from the glenoid cavity: resuming the small. ampu- 
tating knife, he cuts through the long head of the triceps, 
and with one sweep connects the points of the two first 
incisions underneath, separating the arm from the body, di-. 
viding again the circumflex arteries above the first incision, 
the teres major, latissimus dorsi, coraco-brachialis, long head 
of the triceps, axillary artery, veins, and nerves. This being 
the only dangérous step of the operation, the surgeon should 
inform himself if the artery be sufficiently compressed, which 
he will know by the posterior circumflex artery not bleeding, 
and the want of pulsation in the axilla: he should caution 
the assistant to preserve the steady position of the patient, 
and be ready to press his closed hand upon the artery, if it 
should bleed. Laying down the knife, he takes the artery, 
if bleeding, between the finger and thumb; or if compressed 
pulls it out with a tenaculum, and ties it firmly. The vessel 
is found contracted amongst the nerves in the lower third 
of the wound; all pressure being removed, the anterior and 
posterior circumflex arteries will bleed, and must be secured ; 
or if the artery subdivides high up, there may be a fourth 
large branch; or the surgeon taking the parts to be divided 
between the fingers, cuts through them slowly until the artery 
comes into view, when a ligature may be ae placed upon it, 
and all danger avoided. 

In recent cases of injury I have seldom had occasion 
to take up more than three arteries, and no cutaneous or other 
vessels, besides those divided by the last incision. The 
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nerves, if hangmg in the wound, must be shortened, which 
will prevent irritation taking place liereafter from their ad- 
hering ‘in the neighbourhood of the cicatrix.. The axillary 
vein, if it continue to bleed to any extent and beyond a 
reasonable time, may be secured with a single thread, as it 
allows some blood to pass into the wound after it has been 
brought together, and, what is of more material consequence, 
permits it to pass into the loose cellular membrane surrounding 
the vessels down to the clavicle, which may cause consider- 
able mischief, as the position of the patient is favourable to 
its gravitation. 

All compression having been taken off the artery, the 
wound should be well cleansed, and here a little delay may 
be allowed. If the tendon of the long head of the biceps 
' flexor cubiti be left long, it ought to be cut off with the 
scissors, as well as any ragged portions of the capsular liga- 
ment. The glenoid cavity need not be deprived of its carti- 
lage. The pectoralis major will be observed to have retracted 
considerably, and to have doubled or folded in the skin cover- 
ing it; through this (the parts being brought together), a 
suture should be put to the opposite side, if it appear to be 
‘necéssary, and the whole properly supported and compressed 
- by strips of adhesive plaister and bandage. The incision 
then forms but one line from: the acromion downwards, curv- 
ing at the bottom to the fore part of the chest, the skin at 
the axilla being always a little wrinkled, and much inclined 
to retract. The flaps of the deltoid meet firmly, sink a little 
into the hollow under the acromion, lie close upon the gle- 
noid cavity and the coracoid process ; and from the pressure 
of the adhesive plaister and compress, with the evenness of 
the wound, the skin of this part nearly unites by the first in- 
tention ; the hollow round the glenoid cavity is comparatively 
small to what might be expected, and the consolidation in 
healthy subjects, where every thing has done well, goes on. 
steadily, so as not to leave any cause for future inconvenience. 
The surgeon, in all his dressings, should take care that no 
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collection forms, by keeping up a regular and proper compres- 
sion in the course of the artery, the coracoid process, the 
pectoralis major, and the muscles from the scapula and back. 

I have insisted on the arm being raised from the first, be- 
cause, in all operations that require the principal artery to be 
compressed, it should not be done until the limb be placed in 
the situatiow in which the operation is intended to be per- 
formed, for the mere alteration of posture removes the pres- 
sure from its destined point, as must frequently have been 
observed, when the tourniquet is applied without this caution 
in the axilla or thigh. This elevation also allows more free- 
dom to the knife in every direction, and points out more 
clearly the situation of parts. I beg, however, to be under- 
stood as not recommending the arm to be raised in secondary 
cases, when there is partial anchylosis, or thickening of the 
ligaments, or other fair obstacles to its being done with ease 
to the patient. 

It is not necessary to lay bare the acromion; on the con- 
trary, the finger should be placed immediately upon it, to en- — 
sure the first incision being near half an inch below it, if the 
eye of the operator be not a sufficient guide ; the flaps turn 
aside sufficiently without it, the head of the humerus is extri- 
cated with equal ease, and there is no subsequent danger, if 
the stump should slough, of the acromion coming through, 
and being a future inconvenience to the patient. | 

In making the last incision of separation, care should be 
taken to save as much of the integuments as the nature of’ 
the operation will admit; and this.is done by keeping the 
head of the bone as far from the glenoid cavity as the attach- 
ment of the teres major and latissimus dorsi will allow, and | 
by then cutting as close to the bone as possible. The long 
head of the triceps muscle is divided before the last incision, 
to prevent its hanging too long in the wound, and interfering 
with the approximation of the integuments. The anterior 
and posterior circumflex arteries require only a single thread ; 
the latter will be divided about three quarters of ,an inch 
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from its origin, and the axillary artery in general near an inch 
from where it gives off the subscapularis. — 

On the principle, that the processes of bone with the car- 
tilage of the glenoid cavity are in the way of the adhesion of 
parts, and that the removal of them facilitates the’ cure, by 
preventing the collections of matter and the formation of dis- 
ease in and about the joint, which have in the end, it is said, 
frequently proved fatal; it has been proposed to remove a 
part of the acromion and coracoid processes of the scapula, 
with the whole of the cartilaginous surface of the glenoid ca- 
vity, as an improvement upon the more simple operation. | 

It cannot be expected that the inside of the deltoid muscle 
will adhere to the cartilage of the glenoid cavity. In the more 
trifling operation of removing a phalanx of the finger a little 
fluid is generally collected between the cartilage and the united 
integuments, where the operation has succeeded by the first in- 
tention, which remains some time while the: cartilage is re- | 
moving by absorption, previously to the integuments adher- 
ing to the bone; and in the amputation of the shoulder, 
where there is no external communication, in consequence of 
the adhesion of the parts around the scapula, the same pro- 
cess must go on, but is considerably shortened where. this 
communication is regularly kept up, and is generally complete 
in from six to twelve weeks, as has been proved ina very 
great number of operations that have been performed in the 
Peninsula and in Flanders, where the cartilage was not re- 
moved ; and in not one case has any evil consequence of this 
kind occurred, although several of them, for a longer period, 
have had a small discharge from the neighbourhood of the 
joint, but then only when the flap operation was’ performed. 
The glenoid cavity cannot, however, be scraped by any com- 
mon operation in such a manner as to render it a surface to 
which the deltoid muscle can, or is likely to adhere, in the 
same way as the muscles and integuments do to the femur, 
unless it be intended to. place the bone in the same situation, 
by also sawing off the articulating surface of the scapula itself, 
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which I can hardly conceive to be intended in a military ope- 
ration, on a healthy subject, free from scrofulous disease of 
the joint. 

Where there has been much previous disease in the joint, 
the recurrence of it should rather be attributed to other 
causes than the cartilage alone, or what will become of the 
operation recommended for the removal of the articulating 
ends of bones, where the cartilage and capsular ligament are 
left entire, and under much more unfavourable circumstances? 
Instances are given of the recovery of patients who have un- 
dergone these operations, and they must either be given up 
on this particular objection above all others, or the cartilage 
and remaining portion of capsular ligament must not bear all 
the blame of the ill success of the operation. ‘There can be 
no doubt that as much as possible of the capsular ligament 
should be removed, on account of the synovia that might 
continue to be secreted from it, and its disinclination to unite 
with other parts. The glenoid cavity may be even pared if it 
really appears to be diseased, which itis not the work of a 
moment to do effectually; but the removal of the cartilage _ 
of the glenoid cavity of the scapula, so as to leave arough bony 
surface, to which the inside of the deltoid may adhere, cannot 
be considered but as an unneeessary addition to the operation, 
and to the misery of the unfortunate patient. 

To saw off a portion of the acromion, it is necessary to 
detach that part of the deltoid muscle arising from it, and the 
flaps so formed cannot be supposed likely to take on healthy 
adhesive action with the bone beneath; if, however, the ope- 
rator should have inadvertently laid bare the process to any 
extent by his first incisions, so as to make it come through by 
the subsequent retraction of the skin, or any accident should 
render it advisable to remove a:part of this bone, it may be 
done without any other consequence than the inconvenience of 
doing it, and the greater deformity it occasions m the appear- 
ance of the patient. Boucher, in the second volume of the 
Memoirs of the Royal Academy of Surgery, iu France, 
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mentions in his second part, that M. Le Faure, an assistant-. 
surgeon in the French army, after the battle of Fontenoy, per.. 
formed this operation, removing a part of the acromion in 
consequence of its having been injured by the ball, and that 
it subsequently exfoliated, the patient, an English volunteer, 
ultimately getting well; and it has been several times done 
lately in the Peninsula, without any bad effect. — 

With regard to the coracoid process, it appears to me per- 
fectly distinct from the operation; indeed, I consider the in- 
tegrity of this part as essential to its success; forming a bar- 
rier on one side for the protection of the artery and the fore 
part of the chest, by the firmness of the parts arising from, 
and situated in its neighbourhood ; and by their remaining in 
their natural situation, preventing the formation of abscesses 
and sinuses towards the thorax, which must otherwise inevi- 
tably occur in all unfavourable cases. The artery on its divi- 
sion sinks into sound parts, is well supported in all its extent, 
and‘placed in the exact situation of a vessel on the face of a 
stump; whereas, if the upper part of the coracoid process be 
sawed off, the muscles attached to it must, I conceive, be set 
at liberty ; the short head of the biceps flexor cubiti, and the 
coraco-brachialis muscle, are cut from their origin, and the 
pectoralis minor from its insertion into the inner side of the 
process; and to this, I think, there are serious objections; 
for the retraction of this muscle is great, and the hollow left 
by sawing off the coracoid process and the origins of the short 
-head of the biceps and coraco-brachialis, leaves a channel 
under the pectoralis major and minor to the chest, through all 
the soft, cellular, fatty substance surrounding the véssels and 
nerves, which are thus laid open to the external wound, when 
they would otherwise have been safe, and free from danger. | 

Too much importance is attached to the idea of even sur- 
faces, and their speedy union being necessary to the success of — 
this, or any other amputation; it will not be denied that they 
expedite it, but that they can be dispensed with, the following 
fact will show. On receiving the returns, and examining the 
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French wounded on the surrender of the town of Olivenca, 
in April 1811, the French surgeon-in-charge pointed out a 
man, whose arm had been taken out so completely, by a can- 
non-shot, at the shoulder-joint, at the siege of Badajoz, under 
Marshal Soult, that it was only necessary to cut off the rag- 
ged edges of the integuments, and secure the artery. Under 
the French method of dressing large wounds, by stuffing them 
with charpie, good granulations formed; and when I saw 
chim three months after the ‘accident, the glenoid cavity was 
quite shut in, and a surface not so large as the hand, covered 
with healthy granulations, remained only to be cicatrized to 
complete the cure, the man’s general health being good, and 
the discharge puriform. In this case, there was not even the 
aid of muscular parts to fill up the inequalities, or cover the 
glenoid cavity; but every thing had been done under the 
greatest disadvantages, by the shooting out and approxi- 
mating of the granulations. 

The operation recommended by La Faye, with the im- 
provement of lengthening the flap to near the insertion of the 
deltoid muscle, has been and is generally adopted by our mi- 
litary surgeons, and makes a semicircular wound of moderate 
extent that heals soundly, as far as I have seen, where the 
parts have been originally healthy. It is objected to this large 
flap of the deltoid, that it does not readily unite with the parts 
on which it is laid down, -that sinuses form underneath it that 
are eventually very troublesome; this may occur, but the 
most important objection is much overlooked, namely, that 
when in a gun-shot wound this flap can be formed, the opera- 
tion may frequently be dispensed with, the simple flap opera- 
tion being performed in its place, leaving an inch and a half 
or two inches of bone in the articulation. I allude particu- 
_ larly to the flap made of nearly the whole extent of the deltoid 
muscle, because I know cases will occur in which the flaps 
cannot be made with advantage from the sides, when they can’ 
be saved from above and below; but then the deltoid muscle 
and the integuments also are torn, and this, in the cases re- 
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quiring amputation, is so frequent an occurrence, that in pro- 
posing an operation on this principle I would, as a general 
rule, advise one partly after La Faye’s method, recommend- 
ing in some measure Garengeot’s under-flap, which La Faye 
appears to have adopted in part, without being aware of it; 
for, in cutting the integuments the length he did below the 
ligature upon the vessels, he allowed for their great retraction 
at this part, and thereby gained, unknowingly, something tan- 
tamount to a flap; for, if the integuments be cut across close 
to the axilla, it must: be a very large flap of the deltoid that 
will meet ‘them below, and on this supposition it is advisable 
to gain something on all sides. In the flap operation, formed 
by the integuments and deltoid muscle, as commonly recom- 
mended, the catlin may be thrust through the integuments 
and under the deltoid muscle to form the flap, or the first 
incision may be made through the skin and integuments, to 
allow them to retract, commencing an inch above the posterior 
fold of the armpit, and carrying it round in a curved form to 
the same height on the anterior fold; the lower part of the 
incision being five fingers’ breadth from the point of the acro- 
mion, the posterior end or point of it being something higher 
than the anterior one. The deltoid muscle should be cut 
through close to the retracted skin, the edge of the knife 
slanting upwards to avoid the whole thickness of the muscle 

‘at the lower part; the flap thus formed is to be turned up 
over the acromion, so as to show the head of the bone in the 
capsular ligament; the tendon of the pectoralis major is to be 
cut through on the fore part close to its insertion, the infra- 
spinatus and teres minor on the upper and outside near to 
their insertions. The capsular ligament being opened into, 


the incision should then be carried over the head of the bone, , , 


which is to be drawn: from the glenoid cavity, the whole of 

the capsular ligament divided, and with it the subscapularis 

“muscle. ‘The bone being separated from the glenoid. cavity 

~ ought to be detached as low down as will allow the amputating 

knife at one sweep to cut through the remaining muscles, 
26 
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nerves, and vessels, thereby removing the arm from the body 5 


. and as the mteguments on the under part always retract con- 


siderably, it is advisable to cut as low down as circumstances 
will permit at that part, to allow for this retraction. The ves- 
sels being secured as before, the flap is to be laid down in ap- 
position with the lower edge of the integuments, and secured 
by one or more sutures, as may be judged proper; two are 
generally sufficient at each end of the flap; a good compress 
and bandage must be retained upon the flaps, and care taken 
that no.collections form round the glenoid cavity, by keeping 
the flap perfectly in approximation with it, and a direct open- 
ing for any matter that may form, which should be daily eva- 
cuated; indeed, in these cases, the last part to cicatrize is 
generally a small opening, from which a little matter may be 
pressed out. 

It will frequently occur that only three fingers’ breadth of 
the deltoid muscle and integuments shall be left entire, which 
will not be sufficient to cover the wound, unless something be 
saved elsewhere ; this in general may be done on the under 
part of the arm, when the upper is destroyed, or perhaps from 
the outside. In these circumstances the upper flap shodld be 
left square, or with a little rounding on the outer corner, the 
operation should be continued as in the last instance, until the 
head of the bone be removed from the articulation, when, in- 
stead of detaching just enough to allow the arm or stump to 
be separated by one sweep of the knife, the shattered bone 
should. be dissected out, and so much flap then left on the 
under part, as will meet the upper one when turned up to- 
wards it: the bone is taken out without any fear of wounding 
the artery above where it is divided, if the surgeon keeps the 


edge of the knife constantly turned towards it. This flap 


must of course be kept up to the other by three sutures; it 
retracts but little after they come away, and much facilitates 
the cure, as I had an opportunity of showing in the case of 
a German artilleryman after the battle of Salamanca. In 
fact, with due knowledge, of the anatomy of the shoulder- 
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joint, there can be no difficulty in performing the operation 
under any circumstances. If integuments cannot’ be saved 
from one point, they can from another, or from two or three 
‘different places, and be made to meet in apposition after- 
wards ; or if none can be procured anywhere, the artery must 
be secured fairly on the face of the wound, a slight compress 
laid on its course to give support, the wound dressed slightly, 
and the rising inflammation prevented or allayed by cold ap- 
plications. — 

The Baron Larrey, who, from his numerous opportunities 
after the many great battles fought by the French armies, 
and from his predilection for the operation, has performed it 
perhaps oftener than any man, declares his conviction of its 
safety, without fear of subsequent injury, and without scrap- 
ing or cutting away the cartilage of the glenoid cavity. In 
sixteen cases that occurred in Egypt he lost but two: of four- 
teen subsequent to the battles of Wagram and Essling twelve 
recovered, and one of the remaining two destroyed himself; 
and in the late campaigns, and under other circumstances, he 
invariably met with the same success. In several of these 
cases the scapula was injured by the ball, in Sthers the clavi- 
cle and scapula. From amongst them I have selected the 
two following, one of primary, the other of secondary opera- 
tion, although not following a gun-shot wound, and for whieh 
reason it may, perhaps, be equally acceptable. 

‘« During the battle of Wagram*, the General of Artillery, 
Daboville, was brought to the Field Hospital, at a short dis- 
tance from the spot where he was wounded; a cannon-shot 
having struck him on the fleshy part of the top of the right 
shoulder; destroying the articulation of the humerus with 
the scapula, and tearmg away a,considerable part of the 
pectoralis major, deltoides, and latissimus dorsi muscles, 
breaking off the acromion, and fracturing the scapular extre- 


mity of the clavicle. The head of the humerus was broken 


* Page 353, tome iii. 
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into three portions, and driven inwards towards the axilla, 


and one of these had torn some of the meshes of the axillary 
plexus of nerves. The axillary artery was near bursting, from 
the almost aneurismal distention of its coats. The pulse was 
scarcely perceptible, the countenance deathlike, the eyes dull 
and watery, the voice hardly distinguishable; hiccup, and 
other convulsive movements denoting approaching death, had 
supervened, and [ doubted for a moment whether he could 


survive the operation. The delay of a few: minutes more 


would have been fatal, and I performed it less with the hope 
of success than with the idea of giving him some ease, from 
the horrible torment he was suffering. The amputation, which 
was completed in a few minutes, to my great surprise, gave 
considerable, relief; it had been, however, necessary to cut 
through a part of the pectoralis major, to tie the artery above 
the injury it had received; and the first success of the opera- 
tion still left me little or no hope. I had placed him on a 
straw paillasse, or rather, a bed of dung and dirt, on which he 
remained in the greatest state of quietude until his removal to 
Vienna, whither he was carried‘on a litter prepared for the 
purpose, the several faintings he had had in this period ren- 
dering it doubtful if he could bear the removal, which was con- 
sequently delayed as long as possible. The external dressings 
were changed, but the whole were not removed until the fifth 
day. The wound was enormous and frightful, the patient was 
however calm and collected, his voice was stronger, and he 
had even slept some hours of the first and second night. The 
dressings were simple and methodical, the General gained 
strength by degrees, the wound daily improved, and in three 
months he was perfectly well.” This case is a good instance 
of that degree of nervous commotion attended by pain that is 
only relieved by the operation. 

“Henry Schup*, aged 22, by birth a Dutchman, of the 
corps of Lancers of the Imperial Guard, was sent to the 


* Tome troisieme, p. 370. — 
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fever-ward of the hospital the 7th of June 1811, on account 
of some scrofulous pains which he had felt for some time in 
his right arm, combined with a severe pulmonic affection. 
The remedies otherwise properly advised by the . physicians 
had not prevented the progress of ‘the disease; he had con- 
stant cough and expectoration of pus, hectic fever and clammy 
sweats every night, with little sleep, and could hardly bear on 
his stomach his bouillé and rice-milk. Suddenly a large ab- 
scess appeared above the right elbow, and although the phy- 


siclan considered it critical, he sent him to the surgical wards — 


for treatment. The abscess being large, and the fluctuation 
manifest, I opened it immediately, the soldier himself, although 
in the greatest state of emaciation, also requesting it. The 
first incision gave vent to a quart of fetid matter of a bluish 
grey colour, mixed with coagula of blood. Several counter- 
openings were made, through which I passed some strips of 
linen thread, and after covering them with lint, I surrounded 


the arm with compresess, dipped in very hot camphorated - 


wine. The patient, whose.strength was nearly exhausted by 
the continuance of his disease, fainted under these operations, 
and was with some difficulty recovered. He took some 
claret, with sugar and ether, shortly after, and I ordered for 
him an antiseptic and cordial mixture to be taken: in: small 


quantities frequently night and day, some strong :beef-tea, . 


and some good wine. He was relieved, and passed the next 
fifteen days in a more satisfactory manner. The purulent ex- 
pectoration and exacerbations of fever were diminished, but 
the cough remained the same ; some new formations of matter 


appeared above the former abscess, which were opened, and a 


quantity of blackish ichorous matter discharged. The patient 
was for a short time easier, but the next morning a hemor- 
thage occurred, which would have been fatal, if the orderly 
officer on duty had not been in the ward tosuppressit; search- 
ing for the artery a quarter of an hour after, I was surprised 
to find the lower third of the humerus denuded, and conse- 


iS eu 


meee era ¢ } hoe WM ah ee ee. al ey, oe EE! 


454 AMPUTATION AT THE SHOULDER-JOINT. 


quently in a state of necrosis as far as the elbow-joint,. which 
was also open in several places. | 

‘These circumstances determined me to remove the arm 
at the shoulder-joint immediately. 

“He was taken to the operating room at the time the 
pupils were assembled for my clinical lecture, but was so faint 
as to be almost, unable to sit im the usual chair for operations ; 
indeed, his situation appeared so alarming, that every oue 
present supposed he would die under my hands. Seeing, how- 
ever, that he must inevitably perish if something was not done, 
the hemorrhage being hardly suppressed by the assistants, I 
decided on operating without delay. The flaps were formed 
in afew moments, the axillary artery, which was held up to 
me with the inner flap, did not lose a drop of blood, and it 
was conveniently secured, as well as all the smaller vessels. 
The proper dressings were applied, and the patient slept in 
the theatre, where he also remained some days. The opera- 
tion acted upon him like a cordial. I ordered him some wine 
and good beef-tea, covered him with hot flannels, fomented © 
his belly and chest with very hot camphorated oil of camo- 
mile, and directed his medicines to be continued. 

‘‘The dissection of the arm showed the ligaments. of the 
elbow destroyed, the ends of the bone carious, with the inferior 
half of the humerus in a state of necrosis, and a carious spot 
was perceivable on the head and neck of the bone; the soft 
parts were putrefied, and one of the collateral arteries was 
open. 

‘“‘ During the five first days, I had, little to hope for, im 
spite. of the ease he felt after the operation; he remained 
weak, and apparently dying; the discharges from the wound 
were sanious and black-coloured; the pulse was small and 
weak, and the usual excretions had nearly ceased. The tonic 
medicines administered were increased; a strong digestive, 
sprinkled with camphor and some drops of sulphuric acid, was 
applied to the wound, and the strictest care and attention were 
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given to the patient. On the night of the fifth day he had an — 
exacerbation of fever, followed by an unhealthy copious sweat, 
which appeared a favourable crisis. From this moment, the 
discharge became plentiful and healthy, the organs of life 
resumed by degrees the due exercise of their respective func- 
tions, a tranquil sleep relieved the patient of his pain, and 
rendered him easy ; and, to our great surprise and gratifica- 
tion, he gradually improved. unti! the 10th of October, when 
he was discharged the hospital quite well, being seventy-five 
days after the operation. With the principal disease, or the 
disorganization of the arm, the symptoms of phthisis, as well 
as of his general scrofulous habit, entirely disappeared; he 
had. even acquired flesh, and the regular performance of the 
whole of the natural functions of the body. The longitudinal 
cicatrix of the stump hardly exceéded the third of an inch in 
width.” 21 ae 
M. Dupuytren has recommended two methods of perform- 
ing the operation. In the first, the arm is to be raised to a right 
angle with the body. The operator then standing om the in- 
side, grasps the deltoid in his hand, and raises it, whilst he 
thrusts through it, with the other, a straight double-edged 
knife from before backwards, entering the instrument on a 
level with the top of the coracoid process, and bringing it out 
diametrically opposite, by passing it close over the head of the 
humerus. He then carries the knife downwards as far as the 
insertion of the deltoid muscle, and completes his flap by 
cutting obliquely outwards, so as to save more skin than mus- 
cle; the flap is then to be raised, the arm, strongly depressed, 
placed in a state of pronation, and suddenly brought to that 
of supination, by which motion the head of the bone brings 
a great part of the capsular ligament and the tendons attached 
to it, which might otherwise prevent the luxation of the arm, 
under the action of the knife; the operation is then finished 
by passing the knife behind the head of the bone, and form- 
ing the anterior and under flap. 

In the second method, the arm being raised to nearly a right 
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line with the trunk, the heel of the amputating knife 1s 
to be applied:to the middle part of the extremity of the acro- 
mion, and the incision made downwards and backwards. for 
about two inches, when he carries it through the postericr fold 
of the armpit into the axilla, dividing it at that part where a 
line passing from the centre of the joint would form an angle 
of forty degrees with the axis of the shoulder. In this manver 
the outer flap is formed, of the external half of the deltoid, 
of a part of the teres major, latissimus dorsi, of the long head 
of the triceps, and is to be turned up, when the posterior and 
external part of the articulation is brought into view, the cap- 
sular ligaments and tendons attached to it divided, and the 
head of the bone dislocated, by bringing the arm forward on 
the chest; the knife is then to be passed behind the head of 
the humerus, and the inner flap formed by separating the arm 
from the body as before. The left hand is to be used for the 
right shoulder, and vice versa. | 

Messrs. Lisfrance and Champesme, of Paris, have recom- 
mended the following methods. 

‘“« First, The patient is to be placed on the edge of his bed, 
or upon a chair, the head leaning against the breast of an as- 
sistant, the arm approximated to the trunk, and retained in a 
state of half-pronation, whilst the upper extremity of the hu- 
merus is thereby carried outwards and upwards. A small tri- 
angular space, slightly depressed, will now be perceived on 

- the inside of the fulness of the shoulder; this space is 
bounded above by the scapular extremity of the clavicle, anda. 
very small part of the acromion; on the inside by the cora- 
coid process, and on the outside by the head of the humerus. 
if a straight knife be plunged in at this spot, and made to 
pass out directly opposite, the upper part of the joint, with 
the capsular ligament, will be cut into; and by sliding the 
knife over the head of the bone, the flap may be formed; or 
the surgeon, placing himself on the inside of the shoulder 
to be operated upon, ascertains the situation of the bony parts 
composing the shoulder ; then taking the knife in the right hand 
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for the right shoulder, and in the left hand for the left shoulder, 
he places the point of this instrument in the triangular space, 
near where the posterior part of the upper edge of the coracoid © 
process approaches to join the glenoid cavity. He will take 
care that the blade of the instrument forms an angle of forty- 
five degrees with the axis of the shoulder, so that of the two 
edges the upper one is a little turned forwards, the lower, on 
the contrary, slightly backwards. The knife is then to be 
pushed through, in a line running from that point of the co- 
racoid process above mentioned, below the acromion, to about 
half an inch below the place where the posterior part of this — 
process bends. back from its horizontal line, taking by this 
means a direction from above downwards, and from before 
backwards. The deltoid is to be grasped and raised, when, 
cutting from behind forwards’ and a little upwards, the ope- 
rator slides the knife over the spherical head of the bone, gra- 
dually bringing the cutting edge of the instrument into a ho- 
rizontal position. Whilst this is doing, and the surgeon has 
made about one inch of the flap, the arm is to be raised a 
little from the side to about an: angle of. sixteen or twenty 
degrees, when the flap will be readily completed, in the man- 
ner recommended by M. Dupuytren. In this, the’ first step 
of the operation, the flap is at once made, the upper part of 
the capsular ligament, the tendons of the supra-spinatus, and 
of the long head of the biceps, are entirely divided, and the 
tendons of the infra-spinatus and subscapularis are also cut 
through in part, if not entirely. 

“In the second step of the operation, the surgeon passes 
the knife behind the head of the humerus, which is very 
easily done in consequence of the separation of the head of the 
bone from the glenoid cavity, from the division of the tendons 
inserted into it, and the inner and anterior flap is then formed — 
in the usual manner. The arteries are to be immediately se- 
cured. The assistant, compressing the artery, should stand 
towards the opposite side to that operated upon, and the ope- 
rator may, if he pleases, stand on the outside of the patient, 
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and commence the operation by passing the knife from the 
under part upwards. — 

“The upper and posterior flap is formed by nearly the whole 
of the deltoid ; the wnder and anterior or inner flap contains 
a very small portion of the deltoid, the pectoralis major, latis- 
simus dorsi, teres major, a part of the triceps, the coraco- 
brachialis, the vessels and nerves. The second flap is nearly 
of the same size in every respect as the first. 

“We recommend a two-edged knife for the greater conve- 
nience of opening into the joint; and as there is generally from 
three to four inches in thickness of the soft parts surrounding 
it, the blade should be six or seven inches long ; for if it were 
shorter it would be difficult to make the upper and outer flap, 
and if it were longer, it would be inconvenient in making the 
inner and anterior one. It should be six lines in width, for it 
might, if narrower, pass between the acromion and the ten- 
dons surrounding the joint, without opening into it; if broader, 
it would be impossible to introduce it between the head of the 
humerus and the inferior edge of the acromion, which are 
about six lines apart. 

‘“<'We have said that the knife should be entered im such 
manner, that the flat part of the blade may make an angle of 
forty-five degrees with the axis of the shoulder, and this di- 
- rection is necessary ; for, 

“1. If the blade of the knife was parallel to the axis — 
of the limb, the capsule might not be opened. It is true, 
the condensed cellular membrane, uniting the capsular 
ligament to the acromion process, would be divided, and the 
operation might. be done after our method, but with less 
facility. . 

“<2. If the edge of the knife was so placed that the blade 
would be perpendicular to the axis of the joint, it is plain, 
that the capsular ligament, the supra-spinatus, a great part 
of the infra-spinatus and of the subscapularis, would be 
divided: but to bring the knife into the proper direction to 
make the upper and posterior flap, it would be necessary to’ 
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turn it so much, as to form two incisions. nearly at right 
angles. ; | 

‘3, In introducing the instrument, the superior edge 
should not be turned backwards, since the incision is to be 
made forwards, : 

‘‘The position we have recommended, therefore, for the 
knife is the best. ica . 

“When the instrument is first plunged into the shoulder, 
the elbow should be brought close to the body, by which the | 
‘head of the humerus is carried outwards and upwards. - 

‘1. If the arm was raised from the side, the head of 
the humerus sliding in the glenoid cavity would pass down- 
wards towards the armpit, and the great tuberosity would 
be brought nearer to the acromion, from which it will be seen, 
that under these circumstances a small part only of the cap- 
sular ligament would be divided. Moreover, if the arm was 
entirely raised from the side, it would be impossible to pass 
the knife through the joint, as it would strike against the 
great. tuberosity of the humerus, unless it were directed be- 
tween that part of the acromion and the species of neck that 
sustains the glenoid cavity; but then, besides the probability 
of not. opening into the capsular ligament, the knife would 
pass, but with difficulty, between the acromion and the great 
tuberosity of the humerus, as they would be nearly in contact. 

‘*2. If the arm was brought forwards over the chest, 
the tendon only of the subscapsularis would be cut through, 
with the supra-spinatus, whilst that of the infra-spinatus 
would not be touched ; the head of the bone would sink less 
from the glenoid cavity, and the inner and anterior flap would 
be made with more difficulty. The skin would also fall into 
wrinkles and be unequally cut. 

«3. The same disadvantage would take place in carrying 
the arm backwards; the tendons of the supra and infra- 
spinatus would be alone divided. : 

‘< If the shoulder should be swelled from emphysema, oede- 
ma, or other causes, an operation can still be done, for a 
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steady compression with the finger will readily point out the 
head of the humerus and the base of the coracoid process. 
If this method should even fail to distinguish the exact spot, 
the situation of the clavicle should be ascertained, and the 
knife plunged in about six lines distance from its humeral 
extremity. 

‘A great advantage in this method of proceeding is, that 
the operation is easily performed; 1. When there is fracture 
of the neck of the bone; 2. When there is but a very short 
stump; 3. When the motion of the arm is nearly or totally 
lost. Under which circumstances, the rotation of the arm ne- 
cessary for cutting the tendons on the head of the bone can- 
not take place according to the directions usually given on the 
subject.” . 

They add, that it is done in much less time than by any 
other method. They give, however, another as follows. 

‘«¢ The lower part of the arm being brought forward over 
the epigastric’region, opposite the xiphoid cartilage, and re- 
tained in a state of pronation, the operator ascertains the si- 
tuation, form, and extent of the acromion, and surrounds it in 
a manner with the fingers of one hand, whilst he commences 
the operation with the other, applying the heel of the knife 
immediately below the internal angle of the acromion, and 
making an incision the width of this process to its external 


or posterior angle. ‘The arm is then to be rapidly raised — 


from the trunk to about an angle of fifteen or twenty degrees, 
and at the same time carried a little outwards, whilst the in- 
cision is prolonged to the posterior fold of the armpit, which 
is divided at the poit where a line would pass, running from 
the centre of the articulation at an angle of forty-five degrees’ 
with the axis of the shoulder. 

“In this first step of operation, the knife, which has pe- 
netrated to the bone, has divided the tendon of the supra- 
spinatus, the infra-spinatus, the long head of the biceps, which 
will allow the knife to pass behind the head of the~ bone, al- 
though the teres minor should not be divided; but the di- 
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vision of this muscle must have taken place; for, from the 
position which we have given to the humerus, ‘the incision 
passes beyond the lower edge of the great en to which: 
‘this muscle is attached. 
‘In the second step of the operation, the head of the thelie 
is dislocated, by bringing the arm into the situation on the 
breast in which it was first placed, and the tendon of the sub- 
scapularis, as yet undivided, does not prevent that occurrence. 
The head of the bone projects backwards, and the anterior 
flap is readily formed as in other operations; but it will, how- 
ever, be something larger.” 

The Baron Larrey, in the fourth volume of his work, has 
described another method of operating, see Plate IV. He 
says, page 427, ‘‘ The patient being seated at a convenient 
height, I begin the operation by making a longitudinal inci- 
sion from the edge of the acromion to about an inch below 
the level of the neck of the humerus, by which I divide the 
integuments and. the deltoid muscle into two equal parts. I 
then direct an assistant to draw up the skin towards the 
shoulder, whilst I make the anterior and posterior flaps with 
two strokes of the knife, obliquely from within outwards and 
downwards, so that the tendons of the pectoralis major and 
latissimus dorsi may be included by the two incisions. There. 
is no fear of wounding the axillary vessels, because they. are 
out of the way of the point of the instrument. The cellular 
attachments of each flap are then to be divided ; the flaps are 
to be drawn back by an assistant, who compresses at the same 
time the two circumflex arteries, and the whole articulation is 
brought into view. By a third incision, carried over the head 
of the humerus, the capsular and articular tendons are di- 
vided ; the head of the bone is to be drawn a little outwards, 
and the knife passed behind it to complete the division of the 
tendinous and ligamentous attachments on that side. The 
assistant at this moment grasps the brachial plexus with the 
fingers of both hands, so as to compress the artery and pre- 
vent the flow of blood, and the surgeon turning the cutting 
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edge of the knife backwards, divides the vessels on a level 


with the inferior angles of the flaps, but ‘a little before the 
fingers of the assistant. The patient by this method does not 
lose a drop of blood, and without taking off the compression 
the artery may be readily found and secured. The circumflex 
arteries may be then tied, and the bandages applied.” 

Of the comparative success of the operation of amputation 
at the shoulder-joint, I can speak most favourably. I con- 
sider it to be less dangerous than amputation of the thigh. 
It has been hitherto supposed that five out of six recover ; 
but this mode of judging is not perfectly fair, for, if in thirty 
cases three or four fatal ones, that were performed under un- 
favourable circumstances, be added to the general average, it 
will be perhaps less successful; but my opinion is, that if all 
were fair cases, the success would be infinitely greater. In 
my own practice, and under my own immediate observation, 
it has been one-sixth; but the relation of the fatal cases will 
diminish the proportion considerably, and leave it rather one- 
twelfth; for the third case related is the only one that can 
fairly be attributed to the operation. I have performed it 
altogether fourteen times, once only in consequence of a 
wound from a musket-ball, and that several months after the 
injury had been sustained. The other thirteen cases were in 
consequence of wounds from cannon-shot. 

John Henderson, of the Royai Artillery, was struck on the 
18th of January, 1812, at ten o’clock in the morning, by a 
shell, in the batteries at the siege of Ciudad Rodrigo, which. 
grazed his right side over the false ribs, and shattered his 
arm above the lower edge of the pectoral muscle, leaving it 
a wreck. : 

The constitutional injury appeared greater after the lapse 
of two hours than is usual, he did not suffer much pain, but 
was unequal to bear any operation during the day. Some 
cordials being given in the night he became more composed, 
took some tea in the morning, did not complain of severe 
pain, but referred the greater part of what he suffered to the 
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side, which was not apparently much bruised; he breathed 
with little difficulty, and was anxious to be relieved from the . 
weight of his arm. Placed in an erect position on a field- 
pannier, with the remains of the arm extended, the subcla- 
vian artery was compressed above and below the clavicle with 
the padded handle of the screw tourniquet, by Dr. Arm- 
strong, now of Mount Rath, Queen’s County, Ireland. The 
cuticular incisions were made, the muscles next in order di- 
-vided, and the head of the bone turned out; no vessels, 
spouted, the assistants carefully attending to their compres- 
sion, the last separating incision was made, and the arm was 
removed without the slightest jet of blood. I allowed the 
compression above and below to be raised in turn, purposely 
to show its effects, and they both succeeded equally well. I 
then tied the vessel with a three-threaded ligature. All 
pressure on the subclavian artery being taken off, the anterior 
and posterior circumflex arteries showed themselves, and were 
tied. The pulsation of the axillary artery being very evi- 
dent, and no hemorrhage appearing: after a little delay, the 
parts were brought together without force, leaving only a 
single line of incision. The patient did not say a word dur- 
ing the operation, which lasted but a few minutes, and was 
exceedingly thankful for its performance when finished. He 
was put on his blanket and mat, and appeared to have suf- 
fered but little. . 

Ciudad Rodrigo being stormed that night, I did not see 
him until the next morning, when he was evidently beyond 
hope of recovery from the injury sustained on his side: he 
died at night. I sent his body five leagues for the convenience 
of inspection, and found that the false ribs had given way to 
the stroke of the ball without being damaged, but it had rup- 
‘tured the lower edge of the right lobe of the liver, from whence 
a gradual hemorrkage must have taken place, a considerable 
_ quantity of blood having insinuated itself under the perito- 
neum, round the fat of the kidney, and into the cavity of the 
abdomen, which was the cause of his death. 

The lungs were sound, adhering on the right side’ by old 
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adhesions to the pleura costalis.. This operation was exactly 
what it ought to be, either regarding the mode of conducting 
it, or the time required for its performance; no vessel of suf- 
ficient size to attract observation appeared, until the circum- 
flex arteries were allowed to bleed, the arm being removed ; 
during the whole operation, the man did not lose six ounces 
of blood, indeed there were not two table-spoonfuls on the 
floor. The shoulder and adjacent parts being dissected, a 
quantity of blood from the axillary vein appeared to have 
gravitated in the cellular membrane surrounding it, as far as 
its passage under. the clavicle; the pectoral muscle had re- 
tracted, folding or turning in the lower and inner part of the 
skin covering it. ‘The axillary artery was divided about an 
inch below where it gave off the subscapularis; the anterior 
and posterior circumflex arteries were from one half to three 
quarters of an inch long; the three ligatures were found clean 
and firm on the arteries without any intervening substance ; 
and the muscles were divided in such manner as to have af- 
forded the speediest union, if the injury of the liver had not 
carried off the patient. 

Manoel José Gonsalvez, of the Portuguese Artillery, at 
mid-day, on the 18th of January, 1812, had his left arm 
shattered by a shell, leaving just sufficient room to place a 
tourniquet in the axilla, but which was of no use, as the bra- 
chial artery hung out nearly three inches beyond the wound, 
pulsating strongly between my fingers, its end being slightly | 
covered by a little coagulated blood, just sufficient to show 
the mouth of the artery much contracted. The bone being 
destroyed to nearly the head of the humerus, without injury 
to the integuments concerned in the double flap operation, I 
performed it in the usual manner; four vessels were tied after 
the removal of ‘the bone, the patient losing upon the whole 
about half a pit of blood. This man not being of a healthy 
constitution, the incisions did not unite; on the contrary, they 
separated, and a tendency to sloughing was observable in the 
wound. ie 

On the 7th of February, the ligatures were all away, the 


AMPUTATION AT THE SHOULDER-JOINT. 465 


wound open, the artery pulsating strongly at the bottom; and 
erysipelatous inflammation that had appeared for the last 
day or two was gradually increasing, matter formed under 
and in the course of the pectoral muscles, and a small slough 
being taken away on the 14th, a considerable quantity of pus 
was discharged. The patient was supported by wine, bark, 
&c. and the most nourishing diet ; but the integuments over 
the clavicular portion of the pectoralis major sloughed, leav- 
ing it as clean as if dissected, and the acromion process came 
through the wound. On the 24th, the wound was quite. 
clean and granulating, but discharging greatly; his health 
very much reduced. In this state, on the 4th of March, on 
the troops breaking up for the campaign, he was sent into 
the Portuguese hospital, at Almeida, and I am uncertain 
whether he ultimately recovered. 

A Russian, a private in the Chasseurs Britanniques, had 
his right arm carried away by a cannon-shot at the battle of 
Salamanca, the head of the bone only being left in the socket, 
the integuments, particularly towards the axilla, being very 
much destroyed. The operation was proposed to him as soon 
as I saw him on the 23d of July, but he would not submit 
to it until such time as he should be in an hospital, although 
he saw several British soldiers suffer amputation who were 
lying with him. On the evening of the 24th, he was got into 
hospital at Salamanca, and as early as possible on the morning 
of the 25th the operation was performed. He was an elderly 
man, and had suffered much from the heat and privations he 
had endured during the three days he had kept this arm 
hanging’ by the integuments, but recovered a good deal on 
the first day after the operation, ate, and said he was better; 
on the fourth he died from exhaustion, more than from any 
complaint, the wound looking extremely well. If great care 
after the operation could have been paid to this man, or if 
he had suffered his arm to have been removed on the 23d, 
his ‘life would have been saved. Being a foreigner in our 
service, I did not choose to’ insist upon his submitting to the 
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operation, although I could then have sent him into town 
with little inconvenience. , 

I do not conceive either of these three cases can justly be 
considered as fair ones, or be calculated upon in estimating 
the comparative success of this operation; death being una-_ 
- yoidable in the first; haying been rendered probable in the 
second, by a succession of circumstances that would most 
likely have oceurred in any other amputation; and in the 
third it was much to be feared from the delay in performing 
it, and the age and appearance of the patient ; indeed, if the 
calculation of success influenced an operation beyond a certain 
point, this poor man would have been left to die untouched; 
and deprived of that chance, which, under happier circum- — 
stances, would have had (1 am much inclined to think) a 
more favourable result, | | ) 

In the eleven successful eases, three only have any thing 
deserving of remark: in one, a soldier of the 74th regiment, 
at the siege of Ciudad Rodrigo, on whom the operation was 
performed at midnight, the axillary artery was not in the least 
compressed at the instant of its division, and filled my eyes 
with blood; when a general expression of alarm burst from 
all present. At this moment of affright, one of my assistants, 
Mr. Mahoney, now surgeon of the Royal Fusiliers, who 
was previouly prepared if such an accident took place, 
pressed his closed hand on the vessel until I was ready to 
secure the artery with my finger and thumb, which was most 
readily effected. ‘The man did not in all lose twelve ounces — 
of blood, and is now perfectly well in England. . 

Another is the case of a Frenchman, who was wounded 
at the battle of Salamanca, by a musket-ball, in the middle 
of the arm, which broke the bone, and whom I[:found, after 
a number of vicissitudes, in Lisbon, in April 1813, suffering 
from hospital-gangrene, which had spread round the arm 
nearly into the axilla. Destroying all hope of preserving it, 
and if retained any longer, rendering his life very precarious 
from the rapidly sinking state of his health, I deemed it ne- 
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cessary, from the appearance of the muscles, integuments, and 
bone, to remove the arm at the shoulder; but though all the 
muscles on the under part were so much diseased: as to 
destroy the hope of union taking place, yet the, success: I had 
met with in amputating in cases of gangrene from defect of 
circulation, induced me to attempt it here ina case of hospi, 
tal-gangrene; and which, although depending on very dif- 
ferent causes, would, I am convinced, have done well fromthe 
first, if the man had been removed into another hospital free 
from the contagion of this disease. In four days half the in- 
teguments had united on the upper part, but. the lower was 
inflamed, painful, and swelled. On the 20th, eight days 
from the operation, the ligatures were thrown off, the lower 
part was in a gangrenous state, and the upper part, that 
had united, entirely separated; but the glenoid cavity was 
not exposed. On the Ist of May, the whole surface of the 
stump was in a gangrenous state, and continued so until the 
17th, by which time a considerable portion of the muscles 
on the under part was destroyed; the wound. at this. period 
became cleaner, and the disposition to gangrene ceased. On 
the 24th, as the muscles had commenced granulating, in 
every direction, the integuments were drawn a little toge- 
ther, and pressure made by. sticking-plaister and bandage; 
From this time the wound gradually filled wp and contracted, 
-_Jeaving’a very small cicatrix, compared with its open surface 
when in a state of gangrene. 

This man was only saved by the attention of three 
servants, who constantly waited upon him, by. the adminis- 
tration of wine and the most generous diet, varied according 
to his caprice or inclination, and.a » change to the panast air t of 
Lisbon. ib seF S v¢ 

If he had been im: an hospital where the means were 
limited, either in point of accommodation; diet, attention, .or 
medical assistance, he must inevitably have died. The last 
case has nothing peculiar in it, save that the patient at the 


same time lost the right fore-arm. 
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I have not included in my calculation of success very 
many cases that have come under my observation, in which 
the arm, scapula, &c. (with more or less injury of the ad- 
jacent parts) have been carried away by cannon-shot or shells, 
which have been ‘nearly all fatal; but as the operation was 
not performed, except in the removal of fragments, it cannot 
of course be considered as affecting the surgical operation of 
amputation. In such cases, all broken pieces of bone are to 
be taken away as. speedily as possible, the’ jaggéd, rough, 
and destroyed parts removed, the smaller arteries opened by 
these operations secured, and the principal vessels searched 
for and tied, if they can be found by fair examination, with- 
out hazarding the life of the patient by unnecessary and 
tedious search. If the axillary artery be found injured, it 
must be followed up, if necessary, to the clavicle, by cutting 
through the pectoralis major from the wound, and tying the 
vessel in the hollow between the pectoralis minor and the 
bone. , 
In giving an account of the success of some of my con- 
temporaries in the campaigns in the Peninsula, I must pre- 
mise, that the operation had become much more. common 
among military surgeons than formerly ; whether it was that 
its own utility rendered it necessary, or that our surgeons 
were better operators, or that it has been occasionally per- 
formed without due discrimination, I cannot determine, 
Perhaps a combination of the whole of these circumstances 
may have. been the cause of its multiplication; the latter I 
am desirous of believing to have little increased the number. 

The following returns of the operation, as performed 
in the army under the Duke of Wellington, during a period 
of six months, from the 21st June to the 24th December 
1814, may not perhaps be uninstructive. It includes the 
wounded at the battle of Vittoria, the destructive siege of St. 
' Sebastian, and the battles of Pampeluna and the Pyrenees, 
and is another’ remarkable illustration of the necessity of 
operating on the field of battle, in preference to the delay of 
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a secondary operation ; the operations with the divisions, of 
the army having been all primary, at the general hospitals, 
secondary, 


Number of Cured, 


itals. Operations ied: or out of 
General Hospitals i rohnert Died Danger... 
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The 5th division performed the duties of the siege of 
St. Sebastian, and the men were principally wounded in the 
upper part of the body. The operations were all performed, 
under the direction of Mr. Gunning, the surgeon-in-chief, 
whose.report is now before me, and is quite conclusive on all 
the points I have wished to inculcate. 

The loss with the divisions of the army was as one in 
nineteen in favour of the primary operation ;'a success truly 
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astonishing. In the General Hospitals, under surgeons 
equally able, the loss was fifteen in nineteen; a want of suc- 
cess as disheartening, as the reverse in the other is encourag- 
ing; and arising from all the causes mentioned in the remarks | 
as concurring in the ill success of second- 


9” 


on ‘‘ Amputation,’ 
ary operations. 

Bromfield* states, that before His time the operation had 
been performed in the. British armies, but unsuccessfully, 
which I believe was ‘frequently the case when formerly at- 
tempted. Itis now, however, the reverse, is in general suc- 
cessful, and performed by military surgeons without hesita- 
tion or fear; and I trust I have proved, that this once formi- 
dable operation may now be considered as safe, as simple, and _ 
as little hazardous, as any other of importance performed on 
the human body. | 


Excision of the Head of the Humerus. 


» Having treated of wounds requiring amputation at the 
shoulder-joint, the operation of sawing off, or removing the 
head of the humerus, when alone injured, ‘next deserves the 
particular attention of the military surgeon. Tt has been re- 
commended as a substitute in many cases for amputation,~-by 
which means the limited use of the fore-arm is preserved ; and 
there can be no doubt but it may supersede it in others, for 
gases. of gun-shot wounds do certainly occur, in which this 
operation may be practised with success, where the removal 
of the arm would appear a severe measure. 

This operation of removing the head of the humerus was 
first noticed by Boucher, i in his. paper inserted in the Memoirs 
“of the Royal Academy | of Surgery in. France, and practised 

nearly about the same time by M. Thomas, a surgeon at 
Pezenas in Languedoc ; that of sawing off the head -of the 
bone was ap Str by Mr. dean of Manchester, in 1769, 
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who performed the operation in 1768: it-also appears, that M. 
Vigarous, senior, of Montpellier, did it in the year 1767, on 
a lad of seventeen years of age, who died a very short time 
after; but. as he did not make this operation publicly known 
until the year 1788*, the credit of its introduction indis- 
putably belongs to Mr. White. It was subsequently re- 
commended by Mr. Park of Liverpool, in 1783 and 1789, 
and about the same time in France by Moreau, father 
and son; and shortly afterwards by Sabatier, Percy, Larrey, 
and other of the French surgeons. It was first recommended — 
in cases of caries of the joints in domestic surgery, but has 
not, I believe, been much practised either in France or Eng- 
land, and particularly in the latter, where it met with much 
opposition ; and it has not prevailed in the British army, al- 
though in the French it has met with considerable support — 
from Messrs. Percy and Larrey. The inattention paid to it by 
the medical department of the British army, arose not from 
any experience of its failure, but possibly from too great an 
attachment to the operation of amputation, in consequence of 
its success, and from magnifying the dangers attendant on the 
‘other; for it is more than probable that some fair cases, in 
which the sawing off the head of the bone might have been 
tried, have offered themselves in the course of the late cam- 
paigns, and have been disregarded. The instances I shall 
presently adduce prove, however, that it was not the practice 
of the surgeons of the British army to amputate unless the 
joint was materially injured. The first and one of the most 
successful cases of the removal of the head of the humerus 
that have occurred is the following. 

M. Thomas, surgeon at Pezenas, in Languedoc, was de- 
sired, in the month of August 1740, to see the daughter of a 
labourer, four years of age, who was suffering with a very 
acute pain in her left arm, from which she had no respite, and 
which was dreadfully increased whenever the arm was touched; ; 


* CEuvres. de Chirurgie Pratique, ee i. M. I, Vigarous, junior. 
Montpellier, 1812. , 
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it was first felt after the confluent small-pox, which she had 
had two months before; the pustules of which had not pro- 
perly maturated, and the child since that had suffered from a 
low fever. He carefully examined the arm, and found it con- 
siderably swelled about the joint of the shoulder, without any 
discoloration of the skin, and concluded that a large abscess 
was forming in the joint itself, which might prove fatal to the 
little patient. The first indication was to assuage the violence 
of the pain, and for this purpose ah opiate was given propor- 
tionate to her age; an anodyne poultice was applied to the 
tumour, and afterwards varied according to circumstances. Un- 
der these applications the abscess broke spontaneously at the 
anterior and upper part of the arm, four fingers’ breadth be- 
low the acromion, and discharged a very great quantity of 
purulent and glairy matter; the tumour diminished in size, — 
and through the opening a very irregular portion of the bone 
could be distinguished. 

This opening being considered too small, M.'Thomas en- 
larged it by an incision upwards towards the acromion, and. 
downwards towards the insertion of the deltoid. The wound 
was dressed with dry lint, an appropriate bandage applied, 
and the limb placed in a proper position. At the second dress- 
ing he was nota little surprised to see coming out of the 
wound about an inch and a half of the humerus denuded of 
its periosteum, and which appeared to have separated from the 
head of the bone, which he supposed to have remained in the 
glenoid cavity. 

The disease, was treated as a fracture, and the greatest 
attention paid by compress and bandage to keep the bone in 
its place, but in vain, as it constantly protruded through the 
wound. M. Venel, senior, was nuw consulted, and after an 
attentive examination, they agreed in thinking that the cure 
of the disease should be left to nature, and that they should 
confine their endeavours to assisting the exfoliation of the ex- 
posed bone by the proper remedies. Thirty days afterwards, 
the extremity of the bone was feit to vacillate, and the next 
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morning, M. Thomas extracted a portion of the cylindrical 
part of the upper extremity of the humerus, of about an 
inch and. a half in length. The day after he brought away 
the epiphysis forming the head of the bone. After the re- 
moval of this piece the wound healed, and six weeks afterwards, 
the bone which was taken away was completely replaced by a 
new formation, and the health of the child entirely re-esta- 
blished. | ee te 

The child recovered the perfect use of the arm, which was 
of the same strength, length, and appearance, in every re- 
spect as the other, and at fifteén years of age was able to do 
the household work of a whole family. She was afterwards 
drowned, but M. Thomas was not able to examine the body, 
to ascertain the nature of the regenerated. bone. 

Mr. White*, in a case of a caries of the head of the hu- 
merus, after an abscess with two openings, one under the 
acromion process, sawed off the head of the bone in the follow- 
ing manner, being the first operation of the kind then on record. 
‘‘ | began my incision at that orifice which was situated just 
below the processus acromion,. and carried it down to: the 
middle of the humerus, by which all the subjacent bone was 

brought into view. I then took hold of the patient’s elbow, 
and easily forced the upper head of the humerus out of its 
socket, and brought it so entirely out of the wound, that I 
readily grasped the whole head in my left hand, and held it 
there until I had sawn it off with a common amputation saw, 
having first applied a pasteboard card betwixt the bone’ and 
skin.” . ME 
He adds, that not more than two ounces of blood were 
lost during the operation. The patient gradually recovered. 
Two months after the operation he took away another large 
~ piece of bone that had been denuded by the matter, and in 
less than four months he was discharged cured. The bone 
taken away was alone four inches long; the arm was but one 
inch shorter, with the perfect use of the joint; and it would 

* White’s Cases in Surgery, page 57. 
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appear that a regeneration of bone had actually taken place. 
These, the first cases on record, are by far the most successful 
of any hitherto published. | 

Moreau, junior*, gives the following case from his father’s 
practice.—‘‘ On 15th of June, 1786, my father was called 
to. see the wife of M. Vivy, proprietor of the forges at 
Cousances. She was in her forty-fifth year, and had for ten 
months been affected with a complaint in the left shoulder- 
joint; the shoulder and arm were very much swelled ; the fore- 
arm and hand were cedematous.. When any attempt was made 
to move the joint, she felt the most acute pain. Indeed she 
was in constant uneasiness, had lost her appetite, and got 
little sleep. 

‘Some months bievidusly to the time when my father was 
consulted, M. Balthazard, surgeon in the town, had, on ac- 
count of an abscess, made a longitudinal incision, about three 
inches in length, on the foreside of the joint. , 

‘“* My father, being of opinion that the joint was carious, 
persuaded the woman to have the diseased parts removed ; 
which he accomplished on the 8th of July in the following 
manner. 

‘** He made a longitudinal incision on the posterior side of 
the joint, beginning a few lines below the acromion, from 
which it extended three inches downwards. This incision was 
parallel to, and four inches distant from the one which had — 
been formerly made. He laid them into one by a transverse 
incision, which cut through the flesh about six lines below the 
upper attachment of the deltoid muscle. Thus a large flap, 
of about four inches in breadth and three in length, was 
produced; which, after being Solana from the bone, he 
’ folded down on the arm. 

‘“* He next made two other incisions, one from each eid 
of the transverse incision. The anterior of these pointed 
towards the outer end of the clavicle, and the posterior towards 


* Moreau translated by Jeffray, page 162. 
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the spine of the scapula. This gave him a new flap, which he 
raised ; and then he had no difficulty in discovering the whole 
extent of the caries.. | 

‘This done, he dislocated the os humeri, and having 
pushed it up, and ascertained how far down the caries ex- 
tended, he there sawed the bone across; after which, with 
the gouge, he rounded the corners of that part of the bone 
which was left. 

*« He next lowered the arm, and made it be held close to. 
the side, and then, with ease, he removed, by the gouge, the 
whole external angle of the ie met together with a part of 
the acromion. 

* After having taken away as much of the cellular sub- 
stance, that was filled with hardened lymphatic matter, as he 
could, he put the patient to bed, amd placed the limb in 
sucha position, that the arm formed a right angle with the 
trunk, the elbow-joint being half bent. He brought the flaps 
together, fixed them by stitches, and covered the wounds with 
charpie, which he secured by compresses and the eighteen- 
tailed bandage. 

*‘ During the first day, the patient was in great pain. 
The following night she got a little sleep. For some days she 
was feverish. Till the eighth she was kept on'a low diet, when 
she was allowed something more nourishing. On the eleventh | 
she was permitted to rise for a short time; on the fourteenth : 
she did not feel much pain, when the arm was gently moved : 
the upper wounds were beginning to unite; the anterior and 
posterior humeral flaps were discharging pus, both good in 
kind, and abundant in quantity; and the oedema was dis- 
appearing. A small quantity of bark was ordered for a few 
days, and her bowels were regularly kept open. On the 
twenty-first’: day the suppuration had nearly subsided, and 
she could move the arm. . 

«In the month of October, following, the cure was re- 
tarded by a phlegmonous tumour, which appeared sponta- 
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neously on the middle of the arm. It had no communication 
with the wound, and in a short time it healed. 

‘«« After the cure was completed, a hollowness remained at 
the top of the shoulder, as in luxations of the humerus 
downwards. The upper end of the os humeri rests on’ the. 
ribs, anterior to the external edge of the scapula. In’ so far © 
as can be perceived, its size is nearly the same; and it has 
formed .a kind of symphysis with the surrounding parts, in 
such a way, that the arm can perform all its motions, Rerept 
that of elevation, which is very much confined.” 

In the -year 1790, the Baron Percy presented to the 
Academy of Sciences of Paris, a young man, sixteen years 
of age, who had recovered after this operation ; he also laid 
before the society a portion of bone which had been extracted 
fifty-five days before. This person afterwards became an,of- 
ficer, and was killed before Rastadt. ' 

In 1794, M. Percy showed to Sabatier, the Pasties of 
Surgery in Paris, nine other cases in which the removal of 
the head of the humerus had been successfully performed, and 
a short time after a medal was granted by the academy of 
Sciences to M. Fernire, as an honorary reward for a successful 
operation of the same kind, on a boy of fourteen years’ of age, 
whose arm two of the most celebrated surgeons in Frange at 
that time, had recommended to be removed at the joint. 

Baron Larrey*, on this subject, says, ‘‘ It sometimes 
happens, that a ball fired at a short distance shall strike the 
humerus immediately below its head, and break it short off. 
The extent of the injury.is not immediately perceived; two 
small openings only are seen, and the shoulder preserves its 

natural fulness, because the head of the bone has remained 
untouched, or, if broken in pieces, still is retained i in its rela- 
tive situation tothe glenoid cavity of the scapula. There is, 
however, a mode of discovering the mischief done to the joint; 


it Tome ii, page 173, de Chirurgie Militaire. 
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for.if in the first instance the fingers are pressed moderately 
in the course of the bone between the two wounds, a deep 
hollow is felt, being the. want of continuity of the bone, 
caused by the retention of the head of the humerus in its cap- 
sular ligament:.to:the scapula, and the separation of the body 
of the bone, which sinks and turns little inward by its own 
weight. . : 

« Under these circumstances it would be useless to dilate 
the entrance and the exit of the ball, as the dilatation cannot 
be made with propriety sufficiently large to allow the head of 

the bone to be easily extracted. 

‘‘ Yet the presence of this body, become a foreign substance, 
since it has lost its communication and connection with the 
body of the humerus, causes irritation and inflammation of 
the joint ; .abscesses, sinuses, and caries, soon become evident, 
and there is no resource but in afnputation. 

-*©T have had the good fortune, in ten cases, to prevent 
this unfortunate result, by extracting either the head of the 
humerus, or its fragments, without delay, and in the follow- 
ing. manner : 

_.T]T make an incision in the centre of the deltoid muscle 
parallel to its fibres, carrying it downwards as far as possible, 
and, separating the edges of the wound to show the joint, the 
capsular ligament of which‘ is generally open; with the curved 
blunt-pointed bistoury, I readily cut the attachments of the 
supra-spinatus, infra-spinatus, teres minor, subscapularis, and 
the long head of the biceps; I then disengage the head of the 
bone, and turn it out through the incision, by pushing it from 
below with my.fingers, or by any appropriate lever from the 
lateral wounds ; the arm is then to be approximated to the 
shoulder, and retained in position by a proper bandage and 
sling. .In this way I have extirpated the head of the humerus 
in ten cases. One of these died of fever, two of scurvy at 
Alexandria,» a fourth of the plague after our return from 
Syria; the. others were sent to France cured; the arm had 
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anchylosed with the shoulder in some, and in others had 
formed a sort of artificial jot which allowed of some motion. * 

‘The fractured part of the bone must exfoliate ; and to 
aid nature in her operations, and prevent caries of the medul- 
lary cavity of the bone, the incisions must extend as far down- 
wards as the bone has been injured, by which collections of 
matter or the formation of sinuses will be avoided; the dress- 
ings should .be frequently, carefully, and gently changed, 
as the suppuration is generally plentiful, sharp, and ichorous, 
and irritates and inflames the neighbouring parts; in the first 
stage emollient fomentations and poultices are useful. 

“When the exfoliation is complete, the humerus is to be 
placed in contact with the glenoid cavity of the scapula, the 
cartilaginous surface of which is already effaced, and readily 
forms an anchylosis; but if the exfoliation is slow, this does 
not take place, anda sort ofjoint is formed, which diminishes 
considerably the strength of the limb. After the poultices 
can be dispensed with, recourse must be had to gentle com- 
press and bandage moistened in edulcorated wine. 

“This operation should be performed as soon as possible, 
as it prevents irritation, inflammation, abscesses, sinuses, and 
extensive caries of the humerus, that would require amputa- 
tion of the arm. | 

*‘ Jean Fischer, grenadier of the 69th demi-brigade, was 
wounded by a musket-ball at the taking of Alexandria; the 
ball entered about an inch from the clavicle, near the axilla, 
passed through a part of the pectoralis major, and coraco- 
brachialis muscles, and fractured the humerus below its tube- 
rosities, with some few splinters of the body of the bone, the 
head remaining untouched, and retamed in its situation by 
the tendons inserted into the tuberosities; the ballthen passed 
out opposite to its entrance, dividing the circumflex arteries, 
which bled considerably, and much weakened. the patient. 

‘* Having ascertained the nature of the injury, I dilated 
deeply the: entrance and exit of the’ ball; but: not being able 
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to dislocate. the head of the bone in this manner, I made a 
longitudinal incision in the middle of the deltoid, at the most 
prominent point of the joint; and raising the shoulder, ‘the 
edges of the last-mentioned wound being separated as much as 
possible, I cut with my blunt-pointed bistoury the ligament 
and tendons surrounding the joint, and turned out the bone 
through the opening. All the splinters were carefully re- 
moved, the arm approximated to the scapula, and in sixty 
days the cure was complete. Tbe broken end of the humerus 
exfoliated, and the bone anchylosed with the scapula.” 

The following case is even more remarkable, from the na- 
ture of the wound, and from its fortunate result. 

‘Jean Gravel, aged 17, a drummer of the 32d demic 
brigade, was wounded at the battle of the Pyramids in the act 
of beating the charge, by a four-pound shot, which, in striking 
the top of the shoulder, did not carry away the fleshy parts, 
but merely broke the skin over the point of the acromion pro- 
cess, fracturing underneath the head of the humerus, the sca- 
pular end of the clavicle, the acromion and coracoid processes ; 
the deltoid muscle was also very much injured by the impetus 
of the blow. I entertained a hope of saving this limb im de- 
fiance of the extent of injury, the axillary vessels, nerves, 
' and tendons in the axilla remaining sound. I readily took 
away the displaced portions of the acromion and clavicle, by 
cutting down upon them; the extraction of the head of the 
humerus was more difficult, in consequence of its being firmly 
retained by its attachments in contact with the glenoid cavity 
of the scapula. | 

“The young man bore the operation with fortitnde, and 
_ no untoward accidents occurred in its performance; the first 
fifteen days were, however, passed in extreme danger. ‘After 
considerable swelling, with pain, redness of the skin, fever, 
watchfulness, &c. a plentiful suppuration came on, with ad- 
vantage to the wound, and general relief to the patient. A 
part of the humerus, destroyed by the fracture, and after- 
wards a portion of the spine of the scapula, with the glenoid 
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cavity, exfoliated. After this the wounds soon cicatrized, 

the arm anchylosed with the shoulder, by the gradual approx- 

imation of the former, and this young man at last was per- 

fectly cured, when he embarked for France with a party of | 

invalids, who were lost at sea, having never more been heard 
of.” ‘ 

‘He gives another instance of a wound of the same nature, 
cured in about the same time, but in which an artificial joint 
was formed, allowing some slight movement in every direction ; 
and it is remarkable that this man had less strength in’ his 
hand and arm, than where the anchylosis had taken place. 
His other cases differed little from the three preceding, and 
are not related. 

In the British army I have seen several cases of the same 
kind, which were all unfortunate, except one in a drummer 
at Salamanca, wounded during the siege of the fort, whilst at 
play at the gate of the hospital; in which the head of the hu- 
merus, scapula, and clavicle, were fractured, and were taken 
away in part, and the rest exfoliated, but the arm was of 
little use, and the suffering great and protracted. In these 
extreme cases, nothing more can be done than to remove the 
pieces of the different bones which have been injured. a 

At the successful assault of Badajos, in 1812, Lieutenant 
Madden, of the 52d light infantry, ‘received a wound on the 
top of the shoulder, immediately below the acromion process, 
which penetrated the joint, and lodged in the head of the hu- 
merus. My opinion was desired as to the necessity for ampu- 
- tation, ‘or otherwise; and I agreed with the gentlemen in at- 
tendance as to the propriety of the removal of the pieces of 
bone, of having a fair opening after the discharge, and await- 
ing the result, which has been his shia preserved a very 
serviceable arm. © ) 

Robert Masters, of the 40th regiment, was wounded by 
a musket-ball, on the 12th of April 1814, at the battle of 
Toulouse, in the right shoulder, at its~ anterior part, nearly 
where the cephalic vein passes between the deltoid and pecto- 
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ral muscles. .The ball did not pass out: the head of the 
bone was observed to be injured, but the ball was. not disco- 
vered. The man being of a patient, determined disposition, 
bore it without much complaint; and the surgeon in. conse- 
quence ‘paid less attention to it than it deserved. It was 
shown to me afew days after the accident, with other wounds 
of the joints, as a case that required operation; there was 
high inflammation, and considerable pain, particularly on the 
slightest. motion, attended with fever, and much uneasiness. 
I directed venesection, cathartics, leeches, with a constant 
change of cold and wet applications, and the lowest diet. I 
considered it a fair case for excision of the head of the hu- 
merus, whenever the inflammatory symptoms should have di- 
minished, and requested the man might be constantly under 
observation for that purpose. Under this treatment for some 
time, the joint gradually diminished in size, the pain became 
less, the patient more quiet, and there appeared no immediate 
necessity for the operation. Six weeks after the accident, the 
suppuration’ becoming good, and some small pieces of bone 
discoverable, an incision was made in the course of the original 
wound, and the ball, with a large piece of the head of. the 
humerus, containing nearly one-fourth of its articulating sur- 
face, and a tolerably thick portion of the cancelli of the bone, 
were extracted. without much inconvenience. to the patient. 
About ten weeks after the accident, the man was walking 
about in good health, the arm being nearly immoveable and 
giving little uneasiness, a small sore only remaining. In the 
beginning of July, three months from the receipt of the in- 
jury, the man was sent to Bordeaux on his way to England, 
free from pain, and with no other inconvenience than the 
loss of motion in the shoulder, which was perfectly stiff, an- 
chylosis having most probably taken place between the head 
of the’ humerus and the glenoid cavity of the scapula, the 
cartilages having been absorbed or destroyed. This man has. 
of course the use of the fore-arm, and a limited: use of the 


upper arm by moving, the shoulder on the trunk, 
21 
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Private Oxley, of the 23d regiment, was wounded on the 
12th of April, at Toulouse, hy a musket-ball, which entered 
on the anterior part of the shoulder and passed out behind, - 
striking the fore part of the head of the humerus on its pas- 
sage; the deficiency of which was clearly to be perceived on a 
slight examination. It gave him, however, little pain or un- 
easiness, and ,was dressed for some days as a simple flesh 
wound. It was shown to me with the other wounds near the 
joints, in the charge of the gentleman who had dressed the 
slight cases, and the man was subsequently treated as the 
nature of his wound demanded, in the usual antiphlogistic 
manner, as I conceived this would also turn out a fair case 
for removing the head of the bone: no bad symptoms super- 
vened ; the man carried his arm in a sling, complained much 
of the restraint imposed upon him, and the want of food. 
He never had any bad symptoms. Some few very small 
pieces of bone came away with the dressings, which were. the 
simplest possible; and in the begining of July he accompa- 
nied me to Bordeaux on his way to England, his arm quite 
healed, and free from pain, but stiff~at the shoulder, of 
which joint he had quite lost the motion. The lower arm he 
used as before the accident. 

These cases may all be considered fortunate. I have seen 
others in which part of the head of the humerus came away, 
and the arm has been preserved. I have also seen such 
cases ultimately terminating in amputation. The only and 
unsuccessful case of the shoulder-joint, after the battle of 
Toulouse, was of this nature. These cases establish how- 
ever the fact, as to the line of practice adopted at the termina- 
tion of the Peninsular war, beyond the possibility of honour- 
able disputation. 

After the battle of Waterloo, we find, on referring to Dr. 
Thomson’s Report of Observations made in the Military 
Hospitals in Belgium, that the precepts of the Peninsular 
war, on this point, were not forgotten. He says, page 149, 
‘A variety of cases occurred, in some of which the shoulder- 
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joint had been struck; aiid others in’ which it had been: laid 
open by grape-shot and by cannon-balls. Insomé of thése cases 
amputation had been performed; in others, attempts” were 
making to curé the injuries without the removal ofthe: limb. 
In one case, a ball had carried away the integuments on the 
upper and fore part of the joint, together with the greater 
part of the deltoid muscle, and had shattered the head of the | 
humerus. The head of the humerus exfoliated, and about’ 
seven weeks after the injury, four inches of the upper part of 
that bone were removed from the socket. Pains were taken 
to bring the soft parts together by means of adhesive straps. 
The appearances’ were favourable beyotid what could ‘be 
expected in an injury so sévere. In ‘another case, also, 
which seemed to promise favourably, the g¥Yeater part of the 
deltoid’ muscle had been removed by a cannon-shot; but 
the joint itself was not exposed, nor did the head of the 
humerus appear to have been much contaused. Appearances 
were less promising in a case in which a cannon-ball had 
carried away the upper part of the left deltoid, and’ had 

laid open the joint. In another case, in which the upper part 
of thé deltoid was carried away, the acromion process pro- 
truded, and seemed as if it would exfoliate.” At: page 153 
he says, “* A few seemed to be in a state of recovery, in whom 
balls had actually passed through the shoulder-joint ; and se- 
veral in a state which would probably require amputation on 
the subsidence of the secondary ‘constitational symptoms by 
which they were attended.” Even in the greater part of these 
cases, which had the most promising appearance, a great de+ 
gree of swelling continued to exist, accompanied by extensive 
suppurations, fungous protrusions from the wounds, and ex- 
foliations of the bones, with their uswal constitutional symp- 
toms.” At page 154 he says, *‘ In’ another case, the ball had 
enteréd on the anterior part of the shoulder, aud seemed to 
be lodged in the head of the humerus; and in another a ball 
had passed through the head of the humerus. In none’ of 
these three cases ‘was any great degree of swelling’ or inflam- 

212 
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mation produced.' In one case, in which a musket-ball had 
passed through the: right shoulder-joint, at the end of the 
sixth week the wounds had healed, but the joint remained stiff 
and immoveable.” All these cases I saw at the same time as 
Dr. Thompson, and can give my testimony to the correctness 
of the remarks. | 
The following case was communicated to me by Assistant- 
Surgeon Kennedy, late of the 41st regiment, and acting as sur- 
geon on board the flotilla. on Lake Erie in Upper Canada. 

«‘ Corporal Matthew Osdale, aged 26, Royal Newfoundland 
Fencibles, serving as a marine on Lake Erie, Upper Canada, 
was wounded by a grape-shot in the action with the American 
squadron, onthe L0th Septemper 1813, which entered in front, 
immediately below the coracoid process of the scapula, broke 
the humerus to pieces in its course, and came out at the back 
part of the arm, at the outer edge of the deltoid muscle. A 
considerable ‘portion of this muscle was lacerated, and the splin- 
ters of the bone extended into the joint. 

‘* Having seen the wound a few days after the action, when 
ina high state of inflammation, it did not occur to me even to 
doubt of the necessity of amputation, until, on a second in- 
spection, when the dressings were removed, it presented a 
much more favourable appearance than I had been led to 
expect. 

‘The inflammatory symptoms had subsided. _ The granula- 
tions around the edges of the wound were clean and healthy, 
the discharge, except here and there, where it was streaked 
with a thin brownish matter, the consequence of exfoliating 
bones, was of atolerably good. quality, and the health of the 
patient had much improved during the last ten days. Taking, 
therefore, these circumstances into consideration, and _parti- 
cularly that this was the right arm of a young man of a sound 
constitution, I thought myself justified in giving it as my 
opinion, that immediate amputation was unnecessary, as there 
was a probability of saving the limb. 

‘«So soon as we arrived at Presqui’l, where we were to re- 
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main, I had an opportunity of attending more particularly to this 
case; and on examining the wound, found that a number of 
splinters had been driven to the back part of it, and lay em- 
bedded among the muscles, that several pieces adhered to the 
ends of the fractured bone and were somewhat loose, and that the 
pieces extending into the joint included a considerable portion 
of the head of the humerus, which was scareely moveable, 
although it caused a profuse dark-coloured discharge. 

‘In order to remove the broken pieces of bone, 1 made a 
large and deep incision at the back part of the wound, in the 
direction downwards, from its lower edge, by which I was: 
enabled (although with some difficulty in cutting and tearing 
' them out) to take them away. Previously to this, the irritation 
from these extraneous bodies had been great, and the suppu- 
ration was excessive, a degree of hectic fever had been induced, 
attended by a diarrhoea which was rather alarming. In a few 
days after the removal of these pieces of bone, the suppura- 
tion was reduced, and the hectic and diarrhoea were removed 
by small doses of rhubarb and columba, ‘a little wine, and a 
light generous diet. 

«To facilitate the extraction of the pieces. which adhered to 
the ends of the fractured bone, a part of this incision was: 
kept open, and the wound in front enlarged ; by which I was 
enabled to deal freely with them, and in a short time they 
were all removed ; thirteen pieces having been taken ‘away in 
the course of five weeks. 

‘There still remained, however, the large splinter, which 
extended into the joint, causing much irritation, with a pro- 
fuse gleety discharge from the socket, thereby retarding the ge- 
neral healthy action of the whole. The removal of this piece: 
was a sine qua non in order to save the arm; but I must con- 
fess the result of this gave me nota little concern, particularly 
as the practice of opening the joint for the purpose of extract- 
ing splinters of the head of the bone was new to me; and as I 
had taken the case entirely on my’ own responsibility, ai 
failure would have made a very unfavourable impression. 
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‘‘The operation in itself, however, appeared to have, no, 
danger in it, and I had still this consolation remaining, that if it 
should fail, the last resource was yet in my power. 

‘* T made an incision with a large scalpel, beginning at the 
upper edge of the wound in front, and carrying it upwards 
in the direction of the fibres of the deltoid muscle into the 
joint, by which the capsular ligament was slit,up, and the 
head of the bone exposed, over which the fissure of the frac- 
ture was seen to run. I then enlarged the incision downwards 
from the joint, detached the piece from its adhesions, and 
increased the opening in the capsule to the extent I thought 
necessary to allow of the removal of the bone, Having in- 
troduced a pair of strong forceps at the under part of the 
fracture, I made use of it as a Wedge, and with a very slight 
degree of force effected the separation and extraction of the 
piece of bone, including fully one-third of the head of the 
humerus. | During the incision a small artery bled freely and 
was secured. The lips of the incision were brought together 
with adhesive plaister, splints and a bandage were duly ap- 
plied, and the arm placed in a proper position. 

‘f During the first two days the inflammation ran nei with 
a considerable degree of pain in the part and corresponding 
fever. 

‘“¢ On the evening of the third day, the pain and tension had 
much increased; I therefore removed the splints and dress- 
ings, and found that the lips of the wound had receded, and 
were much swollen, the discharge was in great quantity and 
of a bad quality: the wound was dressed simply, and a poul- 
tice put over the whole. The next morning the pain, tension, 
and fever had abated; but the discharge was still the same, 

‘*'The wound was dressed from the bottom, with lint wetted 
with a solution of the sulphate of zinc and camphor, and a 
saline draught was ordered toe be taken occasionally. 

-©Qn the morning of the fifth day after the operation, the 
inflammatory symptoms had subsided, the fever was reduced, 
but the matter from the socket still continued bad. I put 
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him on the use of bark and wine, with a more generous diet. 
In the course of a week, on this treatment, the discharge im- 
proved, and the granulations began to assume a healthy ap- 
pearance. 

‘¢ The extraction of the splinters had left a vacancy of nearly 
two inches between the fractured ends of the bone, besides 
that caused: by the removal of part of its head, which was to 
be replaced by callus; and the formation of it was now the 
object devoutly. to be wished for. : 

**'To assist nature in this process, splints were applied to 
retain the arm in a proper. position; compresses were used, to 
prevent the formation of sinuses; and the patient’s. powers were 

supported by generous diet, with a continuance of his bark 
~ and wine, or rum and water, when no contra-indication re- 
quired their being dispensed with. 

‘“The chief obstacle in the progress of the eure was the 
discharge, which for a long time continued profuse, and still 
threatened to insinuate itself downwards among the muscles, 
requiring the frequent removal of the splints and the reappli- 
cation of the compresses. His health, however, continuing 
good, those difficulties were surmounted, and in the course of 
seven weeks after the removal of the whole of the splinters 
(three months from the time he came under my charge), the 
consolidation of bone was complete, and I had the satisfaction 
of throwing off the splints and seeing him use his arm. 

‘‘T induced him to move it frequently, and as freely as be 
could, for the purpose of procuring as much motion of the 
joint as possible, and this he had obtained to a considerable 
extent; but in travelling into the interior of the states he was 
overturned going down a steep hill in a sleigh, and wrenched 
this shoulder. Inflammation ensued, the wound partly opened, 
and two or three more pieces of bone came away. Since then, 
the joint has been anchylosed, but he still retains so much 
motion, from the range of the scapula, as to enable him to put 
on and take off his clothes, tie his handkerchief, use his knife 
and fork, and perform many other operations of comfort and 
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convenience ; which, had amputation been performed, he must 
have been for ever deprived of.” 

The American surgeons, about the same tittle, having read 
the observations of the Baron Larrey on this subject, profited 
by them; and we find Mr. Mann, in his Sketches of the Cam- 
paigns of 1812, 1813, and 1814, in Upper Canada, page 208, 
gives the following instances of serious injuries of the shoulder 
from which the patients recovered. 

“At the engagement of Plattsburgh, Lieutenant Duncan, 
of the Navy, was wounded by a cannon-ball, which passed in 
the direction of the scapulo-humeral articulation. The super- 
incumbent muscles of the shoulder, with part of the subja- 
cent, were destroyed, leaving a small portion in the axilla, 
connected with the principal artery, which received no injury. 
The acromion process and clavicle were fractured ; the head 
of the humerus was broken, and four inches of its substance 
forced away by the ball, leaving an inch of its extreme head 
attached to its socket. In similar cases Larrey recommends 
immediate amputation. From the destruction of the parts, 
my opinion was, that, to save life, amputation was absolutely. 
necessary. I had previously read Larrey’s statement of 
wounds cured only by the operation, of which he triumphantly 
says, ‘ the truly intelligent, bold, and experienced man can 
alone know and appreciate the effects.’ Lieutenant Duncan 
objected to amputation; saying, he had rather lose his life 
than his arm, ‘the loss of which he did not wish to survive. 

‘The fractured pieces of the bones, and ragged portions of 
the muscles, were removed by the attending surgeons, Doc- 
tors Brown and Walker, after he was removed to Burlington, 
distant twenty-five miles. By attentive and careful attention 
to his wound his arm was saved, and in addition to appear- 
ance is of some use. 

‘¢ Two wounds of; a similar description were received from 
cannon-balls, by two seamen of Commodore Macdonough’s 
fleet, on the 11th of September, 1814, in Plattsburgh Bay. 
Upon both I applied the first dressings. Fragments of the 
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humerus, clavicle, and acromion process, adhering to the la- 
cerated muscles, were removed, as well as such portions of 
the muscles as appeared to be deadened by the ball; the end 
of the fractured humerus, which presented itself through the 
wound, was removed as low as possible with the saw: the su- 
perior éxtremity of the humerus, which remained in the 
socket, was detached by dividing its ligaments. The sound 
muscles which remained with the skin were secured by straps 
of adhesive plaister in as close contact as possible, without 
‘giving pain; the arm was permitted to retract to favour this 
contact. ' 

*‘ Large sloughings succeeded for some considerable time ; 
the patients were supported with a soft generous diet, wine 
in moderate quantity, and bark, and eventually recovered. 
A maimed arm is preferable to no arm, if only for its appear- 
ance.” ; 

Of the cases alluded to, of injury of the head of the hume- 
rus, occurring at the battle of Waterloo, four came again under 
my observation, in a particular manner, in the York Hospital 
at Chelsea. 

George Burnet, of the 92d regiment, was wounded at the 
battle of Waterloo by a musket-ball, which entered near the 
anterior edge of the deltoid muscle, passed through the head 
of the humerus, and came out near the posterior edge of the 
same muscle. He was treated successively in the general 
hospitals at Antwerp, Yarmouth, Colchester, and Chatham, 
and was admitted into the York Hospital on the 13th of No- 
vember, 1816. A great many pieces of bone had been ex- 
tracted at different times previously to this date, and they 
were évidently portions of the head of the humerus. The 
motion of the shoulder-joint was lost, but the pronation and 
supination of the hand could be readily effected, as well as the 
movements of the fingers, and nearly of the elbow-jomt. The 
opening of the entrance of the ball, and one that was made 
towards the back part, in August, 1815, by incision, were dis- 
charging freely.’ The place where the ball had passed out 
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was marked by a cicatrix. In December the shoulder be- 
came inflamed, an incision was made into it and a piece of 
bone extracted, from which he obtained considerable relief. 
In January, 1817, the probe could be passed from the an- 
terior to the original opening and exit of the ball, which had 
ulcerated, and allowed some small pieces of bone to come 
away. In February the probe could still be passed, but no 
pieces of bone could be felt, the discharge diminished, and he 
suffered little or no inconvenience from it. In May the probe 
could not be passed, the discharge was very trifling, and the 
openings were closing. In July 1817, two years after the 
receipt of the injury, he was discharged, with a pension, ‘free 
from inconvenience, save that which arose from the loss of 
motion in the joint, but which he did not mind, as he had 
the use of the fore-arm, and a certain movement of the shoul- 
der, depending on the greater power he had acquired of 
moying the scapula. 

Anthony Chitty, of the 95th scales. the subject of 
the second case, when he presented himself at the York Hos- 
pital in 1817, was perfectly cured. The wound had been at 
the upper part of the right arm, and implicating the head of 
the humerus, the deficiency of which could be distinguished 
through the cicatrix. This man had been principally under the 
care of Staff-surgeons Blicke and Swallow, who had removed 
the portions of the bone, and to whose ability he was indebted 
for his recovery. He retained a considerable degree of mo- 
tion in the shoulder-joint. : 

The third case was nearly of the same nature as the second, 
but the injury was not quite so extensive. The fourth is the 
case, the particulars of which Mr, Morel, Deputy Inspector 
of Hospitals, and Surgeon to the Westminster Hospital, has 
related in the seventh volume of the Medical and Chirurgical 
Transactions, which I here subjoin. 

« Thomas Ellard, a private in the 18th hussars, aged 32, 
strong, muscular, and apparently free from any kind of dis- 
ease, was admitted a patient of York Hospital, September 
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13th, 1815, for a gun-shot wound of the left pppalder, received 
at the battle of Waterloo. 

‘The ball had passed through the head of the os humeri, 
about, an inch and a half below the scapular extremity of the 
clavicle, as may be seen by a reference to the annexed Plate. 
In addition to the two wounds made by the entrance and exit 
of the ball, there was a third. occasioned by an abscess which 
had formed, and which had been opened, and from which 
some small fragments of bone had been extracted. . The si- 
tuation of this latter opening was a little below the insertion 
of the pectoralis major, and upon examination with the probe 
was found to communicate with two former ones. In whatever 
direction the instrument passed, shattered . pieces of bone 
could. be felt. | 

“ From the long and constant irritation kept up by the 

fractured portions of the head of the bone, and the profuse dis- 
charge of offensive matter which they occasioned, the health 
of the patient was evidently on the decline; and as it clearly 
appeared that nature of herself was unable to. remove the of- 
fending cause, there remained the alternative of either remov- 
ing the member at its articulation with the scapula, or of at- 
tempting to preserve it by cutting out igh wont portions 
. of the bone. 
_.“ The advantages likely to result to the pain’ in point of | 
seemliness, utility, and comfort, from the Jatter, operation, 
should it proye successful, were so obvious, that I hesitated 
not to prefer it; and on explaining to the patient the circum- 
stances which rendered the operation DaCESERNY he very readily 
gave his consent, 

‘On the 22d of November, in the presence of most of the 
medical officers of the York Hospital, and other gentlemen, 
an assistant having made pressure with a boot-hook wrapt up . 
ina piece of lint, upon the subclavian artery, as it. passes. 
over the first rib, I made an incision through the integuments 
and deltoid muscle (vide the last Plate); commencing at the 
upper orifice, and continuing it in a semilunar direction to the 
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opposite side, with the intention of forming a flap, similar to — 
that which is made when the arm is to be removed at the arti- 
culation. | 

‘In dissecting the deltoid muscle from its connection with 
the bone, I had some difficulty ; the cellular membrane having 
acquired a cartilaginous thickness. The flap being raised up, 
I dissected a little round the head of the bone, and then 
intreduced my finger, which passed through it; several splin- 
ters were felt adhering to, and entangled with the muscles. 
As the separation of these pieces would have been tedious, 
and the sufferings of the patient thereby. unnecessarily pro- 
longed, I proceeded to the removal of the head of the bone, 
by dissecting round it as well as circumstances would allow, 
which was accomplished, not without some difficulty, as the 
capsular ligament was considerably thickened, and with the 
head of the bone formed one confused mass. This, however, 
being effected, I, by the application of the saw to that part 
of the bone into which the tendon of the pectoralis major is 
inserted, removed the anterior half of the bone, and with. it 
two smaller fragments. This gave me an opportunity of ex- 
amining the remaining half of the bone, which was thrown 
back under the edge of the cup of the scapula, or glenoid ca- 
vity, as it is called. ‘To remove this, it became necessary to 
separate the capsular ligament from its connection with the 
neck of the bone, and to divide the contiguous muscles, wiz. 
teres major, pectoralis major, latissimus dorsi, and subscapu- 
laris. The remaining portion of the bone being now removed 
by the'saw, the flap was brought down and preserved in con- 
tact with the lower portion of the deltoid muscle by slips of 
adhesive plaister, compress, and bandage. : 

‘This operation took up nearly three quarters of an hour. 
Two arteries only required the ligature. On sawing through 
the posterior portion of the bone, an artery sprang from the 
interior substance of il; but the hemorrhage was immediately: 
suppressed by a dossil of lint dipt in spirits of turpentine. I 
should suppose that the man might lose during the operation 
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about two pounds of blood, an occurrence to be considered 
_ rather as favourable than otherwise. ' He bore the operation 
with great firmness; was carried to his bed; the shoulder and 
arm ordered to be kept constantly wet with cloths dipt into 
cold water, and in the evening an opiate was administered. I 
visited him in the evening, and found him in all respects as 
well as I could wish. al 

“23d. I visited him about’ ten o'clock this morning ; found 
him in good spirits; slept but, little during the night, and 
complained only of soreness: skin moist; tongue clean; 
countenance cheerful; pulse about 126. He was put upon 
spoon diet, and the opiate ordered to be repeated. 

‘‘24th. Slept pretty well, and said he was not in any one 
respect worse than he was before the operation. 

‘< This morning I removed the dressings, which from their 
stiffness had occasioned some uneasiness, and found all quiet; 
perfectly free from pain, inflammation, or tension; edges of 
the wound in contact; skin temperate; pulse 102; tongue 
clean; slept a little at intervals; rather languid. Not having 
had an evacuation since the operation, I gave him half an 
ounce of sulphate of magnesia in a little peppermint water, 
and repeated the opiate in the evening; a small quantity of 
broth was allowed. 

‘26th. Slept pretty well; complains of pain this morning ; 
pulse as usual; slight nausea at stomach; as the salts had not 
the desired effect, a common injection was prescnbed ; wound 
appeared clean and healthy ; on the removal of the dressings, 
a small quantity of well-formed pus issued from the anterior 
shot-hole. Rice-pudding was allowed to-day, in lieu of the 
broth, which he did not relish. | | 

“‘ 27th. Passed the preceding night ill; shoulder, on in- 
spection, swollen and inflamed; pulse 100 and quick. In the 
early part of the morning, feet chilly. On removal of the 
dressings, a considerable quantity of pus discharged itself from 
the anterior shot-hole; the posterior part of the wound was 
united, by florid and healthy granulations. After visitiag the 
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hospital, I'returned again, and found that the injection had 
been discharged without bringing away any feces. I accord- 
ingly prescribed the following medicine : | 


AS Ty SMERENEB. MUIDM.: bhiotes enscheee ob omatyitanes Zss, 
Aq. menth. sativ. aq. pure aa.......... Ziv, 
NYPITIC, PUMENUG.sveces toca’. dsasceuaee eas aa 


M. A fourth part to be taken immediately, and repeated every two 
hours until the bowels shall have been well emptied. 

‘*Two doses of this mixture produced a copious evacua- 
tion. In the evening I found him greatly relieved ; arm less 
inflamed ; skin moist; pulse rather quick and languid. On 
account of his bowels having been a little ruffled by the salts, 
I added this evening, confect. aromat. 9j to the night draught. 

“8th. Perspired freely during the night, but did not 
sleep; tongue clean; pulse reduced to about '76; free from 
pain. In the course of the night had two evacuations; dis- 
charge copious, but of good colour and consistence; has had 
no return of chills. 

“29th. Slept well; pulse soft and natural; discharge 
good, and diminished in quantity; appetite good. Having 
expressed a desire for some fish, I indulged him with a small 
quantity; and some port wine and water, weak, was also al- 
lowed. The opiate was repeated in the evening. 

‘30th. Slept well; hada stool early in the morning; in 
all respects as on the preceding day; some coffee was given 
in lieu of the tea, which disagreed with his stomach. 

* Dec. Ist. Slept well ; had two stools in the course of yes- 
terday; wound clean; granulations healthy; discharge mode- 
rate ; appetite good; diet ordered to be continued; opiate at 
night omitted. 

«9d. No alteration since yesterday. 

‘3d. Slept well; discharge moderate and good; bowels 
inclined to be costive ; wound florid; the arm appears to be 
shortening, the consequence of the retraction of the muscles ; 
the upper part of the shaft of the bone may be distinguished 
by the touch, extending rather forward towards the ‘axilla 
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than in the direction of the glenoid: cavity. I therefore 
brought the arm a little over the breast, and by means of a 
compress and splint applied to the inside of the arm, extend- 
ing from the axilla to the internal condyle of the humerus, 
kept it at some little distance from the side. The fore-arm 
was well supported by a sling, to which was applied a strap 
that passed round the neck. | 

“Ath and 5th. Has not any thing to complain of, and 
_sleepsewell; granulations increasing fast. 

6th to 11th. No change has taken place except the rapid 
increase of the granulations, which I ordered to be repressed 
by bandage and lint, dipt in a solution of cuprum vitriolatum, 
in. water. | 

“12th. \ Had a slight rigor in the evening, and complained — 
of being cold, particularly in his feet; pulse 120, with 
headach and thirst. Some castor-oil had been given be- 
fore I arrived, which produced sickness, and he vomited a 
considerable quantity of bile; and in the course of the even- 
ing had several evacuations. This sudden change I attributed 
to indigestion brought on by too early an alteration of his diet ; 
I therefore discontinued the fish, and put him again upon 
broth made of lean beef. 

‘‘ His stomach and bowels having been considerably dis- 
turbed, I found it necessary to adminster the following cor- 
dial mixture, of which he took occasionally two or three table- 
spoonfuls : 


“© R. Mistur. camphor..............cecseeseceeees % ij, 
Ags puUreyn Wie. ee WOALR ER % Vj, 
Confect.. aromat. w0.......cssecervesseeecste 3 if. 

M. 


‘13th. Slept a little during the night; stomach and bowels 
quite easy. The lower orifice, where the abscess had been 
opened, was slightly inflamed, and another appeared to be 
forming. | 

“74th. Found, on visiting him this morning, that he had 
passed a restless night; was sick, and generally uneasy; 


: 


(496 EXCISION OF ‘THE HEAD OF THE HUMERUS. 


looked sallow, and for the first time:since the operation, seemed 
out of spirits; bowels not open; an abscess had formed near 
the lower. orifice; ordered the arm and shoulder to -be well 
fomented, and afterwards a poultice of linseed meal to be ap- 
plied, and an injection of thin gruel, with a little salt and 
olive-oil, to be thrown up in the evening, if necessary. ‘This 
was had recourse to, and produced an evacuation. 

‘15th. Inflammation diminished; some matter issued 
from the lower orifice ; perspired copiously during the night 
skin moist; tongue clean; pulse soft and regular; ordered 
the mixture to be discontinued, but the. poultice to be re- 
peated. | | 

“16th. Slept well; inflammation abated, and discharge 
lessened ; in all respects better than on the preceding day. 

“To the 23d. Continues to improve daily. 

‘24th. Discharge trifling; inflammation entirely gone ; 
wound nearly healed. 

‘“‘ 26th. Sleeps well; appetite good ; countenance clear ; is 

growing fat; wound healed; slight moisture from the lower 
orifice. | ) 
«« Jan. 3d, 1816. The wound requires no further dress- 
ing, and the man is in excellent health. The distance between 
the cup of the scapula, and the extremity of the humerus, is 
not more than an inch anda half. On measuring the arm 
from the top of the acromion to the points of the elbow, the 
difference between it and the other arm is about one inch and 
a fourth. There is a little motion in the shoulder, but all the 
variety of motions of which the fore-arm and hand are capable 
are preserved, and he is daily acquiring more strength.” 

Upon this case Mr. Charles Bell has thought proper to 
make some critical remarks, which, as they are practical, re- 
quire to be corrected. Ist, He has objected to the mode of 
operating; and 2d, He has advised another, viz. that of making 
a perpendicular incision in the deltoid; in both of which 
points he is in error, and from the simple circumstance that he 
was unacquainted with the state into which the parts fall, when 


‘ 


affected in a manner requiring the operation, after a certain 


lapse of time. 

The operation for the removal of the head of the humerus 
is by no means difficult, when done in a case of recent injury, 
after the method Mr. White adopted in 1768, and which has 
since been recommended by the Barons Percy, Larrey, and 
others, as I have fully shown, and which Mr. Bell claims as 
his own. It is however a more troublesome operation than 


that of amputation, and requires much more subsequent care. 


It is done in the following manner. 

The patient should be placed upon a low chair properly 
supported, the tourniquet recommended in the operation at 
the shoulder being ready for application if necessary. As it 
is impossible the state of the bone below the fracture can be 
exactly ascertained until examined, it is advisable that the in- 
cision made for its extraction be in such a situation, as to per- 
mit the operation of amputation to be performed with advan- 
tage. If, upon examining the head of the bone, the body of 
the humerus is supposed to be uninjured, an incision is to be 
made directly downwards from a little below the acromion, for 
three or four inches, or as circumstances may require, the arm 
being kept close to the side, as it allows a dependent opening 
for the discharge of matter, and does not interfere with the ope- 
ration of amputation in the manner recommended : or, if the 
nature of the gun-shot wound render it advisable, the flap may 
be preserved, as recommended page 449 in the operation of am- 
putation. In either case, the parts being separated by the fin- 
gers of an assistant, or of the operator’s left‘hand, and the ~ 
deltoid flap being raised up, the joint is brought into view: 


_ searching for the tuberosities of the humerus, the long tendon 


of the biceps flexor cubitiis to be cut as it enters the joint 

running between them, by which the head of the bone is a 

little relieved from its connection with the scapula, and sinks 

downwards, when the blunt bistoury in a firm handle readily. 

cuts on the outside the attachment of the supra-spinatus, infra- 

spinatus, and teres minor. The bistoury is then to be brought 
2k 
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towards the inside of the arm; the fingers of the left hand are; 


to be placed in the axilla, so as to press the head of the bone 
outwards and forwards, this motion being assisted if possible — 


by the rotation of the arm, when the attachment of the sub- 

scapularis, with the rest of the fore and lateral part of the 
capsular ligament, can be divided. The bone is then only at- 

tached to the glenoid cavity by the capsular ligament on the 

back part, which may be readily got at and divided, always 

taking care to keep the cutting edge of the instrument next. 
the bone, and the back towards the arterv. The humerus can 

then be forced upwards and may be carefully sawed off, the 

bleeding vessels tied, as much as possible of the capsular li- 

gament removed, and the humerus a little raised towards the’ 
scapula; the edges of the wound are to be approximated by 

adhesive plaisters, and retained by a bandage constantly wetted | 
with cold water, until the inflammatory symptoms are re- 

strained within due bounds; when a pad is to be placed in 

the axilla to keep out the lower end of the bone in a lime 

with the glenoid cavity. 

If, however, in dividing the attachment of the teres minor 
on the outside, care be not taken to keep the knife close to 
the head of the bone, the posterior circumflex artery may be 
divided as it rises up round the bone between the insertion of 
the teres minor and the teres major, having the long head of 


the triceps on its outside :— if this should be divided, it is not — 


of any consequence, save that compression must be made 
upon the subclavian artery until it be secured. If the ante- 
rior circumflex be divided on the inside it must also be tied, 
but this vessel is generally of less importance. If by any 
accident the operator should wound the axillary artery, which 
can scarcely happen, he must secure it with a ligature, and be 
ready to amputate the limb. See p. 424. 

After the inflammatory symptoms are over, the body of the 
humerus must be brought in contact with the glenoid cavity 
of the scapula, and retained in that situation until the wound 
be healed; it is obvious the greatest attention must be paid in 


cae oe 


\ p) 7) eee en i Oe cake TO eee ora 
Oe Ons, en es ff yer; ts es: ; Bas ae REAP Rien i Bad So) 
eek ¥ nye Be ‘Se h oly *ARe? 0) 
£ on espe e ee 


+7 fie b % tp mea Den cl 
rey mS fs vee: ( si an ee va +! or 7 sh wt “4 ‘ ike = " 
are Wune pil Sete ee Oe z : i 
bite Gg. ah Sea 
iJ ‘ 
Px See t 4 
RG se 


EXCISION OF THE HEAD OF THE HUMBRUS. 
dressing it, to prevent collections of matter of any kind, and — 
to give free vent to them if formed; an exfoliation’ from the 
sawed end of the humerus will sometimes take place ; and, if 
particular care be not taken to repress and allay symptoms as - : 
they arise, t the patient may become hectic; and die. 

It must be evident to every one acquainted with the nature 
and the anatomy of the parts, and especially to these who have 
practised this operation on the dead body, that it'can only be 
accomplished with facility when the parts possess their natural — 
flexibility ; when’ the flaps made in the deltoid can be se- 
parated from each other, so as to admit of a knife being intro- 
duced to cut the insertions of the muscles into the two tuberosi- 
ties and the capsular ligament, and when a certain degree of 
motion remains in the joint to assist in this object. When the 
injury is recent, the parts are in this state, and a surgeon 
acquainted with their anatomy can perform the operation | 
with a degree of difficulty which will be more justly estimated 
by those who will attempt it on the dead body. This difficulty 
is increased, according to the greater or less degree of rigidity 
of the parts, and if they should have become nearly inflexible 
from disease, it is almost impossible to effect it by a single inci- 
sion. Into this state the parts about the shoulder fall; when the 


head and neck of the humerus have been seriously injured, and 


disease has been allowed to go on for several months.’ The peri- 
osteum covering the bone becomes greatly thickened, the shaft 
of the bone inflames and is softened, or dies, constituting ne- 
crosis; the head of the bone becomes carious, the capsular liga- 
ment is considerably thickened, where it is not actually ulcerated — 
and destroyed. The insertions of the muscles partake of the 


"same thickening as the periosteum andthe cellular substance, 


so that, on cutting through the deltoid muscle down to the bone, 
it has more the appearance of a‘ligamento-cartilaginous sub- 


stance, than muscle and cellular mémbrane. When the inci- 


sion is made, the parts will not separate, and no more is gained’ 

than is actually cut with the knife. The same thing takes 

place in necrosis of the thigh-bone, and constitutes one it the 
2K 2 
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great difficulties experienced in treating necrosis of that bone 
from gun-shot fracture. This was precisely the state of parts 
in the case of Ellard, not one quarter of an inch was gained 
at any time but by actual cutting. I assisted Mr. Morel in 
the operation, I know this to be the fact, and it sufficiently 
accounts for the length of time required in the performance of 
it, and the loss of blood. In this state of parts there was 
nothing peculiar, it always takes place in an advanced stage of 
disease; and if Mr. Charles Bell had been thoroughly. ac- 
quainted with the subject upon which he was writing, he would 
have known that it was so; he would not have hazarded the 
criticism he has done, and the recommendation of another 
method of performing the operation, which I trust I have 
satisfactorily shown is nearly impracticable, from natural and 
unfavourable causes, in the state and at the period alluded to. 
Even with the transverse division of the deltoid muscle, the 
separation of the head of the bone from the glenoid cavity was 
accomplished with great difficulty. The bone was splintered 
as low as the upper edge of the imsertion of the pectoralis 
major, which, as well as the insertions of the teres major and 
latissimus dorsi, were thickened, and nearly as hard as carti- 
lage. It hecame necessary to cut a portion of these insertions, 
in addition to every other part that could retain the head of 
the humerus against the glenoid cavity of the scapula, and pre- 
. yent its being drawn sufficiently outwards to allow of its being | 
sawn off. The statement of the case which Mr. Morel drew up 
himself, without showing it to any one of his friends, proves in 
the best possible manner the advantages of the method and the 
propriety of the after-treatment. It was written to answer no 
particular purpose beyond the general interests of science; 
and the little verbal inaccuracy which Mr. Morel fell into, of 
substituting subclavius for subscapularis, and which Mr. Bell 
seized upon with avidity in order to charge him with negligence 
of anatomy, Mr. Morel is willing to grant him such benefit of, 
as he is likely to derive from it. 

Mr. Bell says, ‘“‘ The head of the bone being extracted, 
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and the connections of the humerus lost with the scapula, and 
the deltoid cut across, the pectoralis major and the latissimus 
dorsi had drawn the end of the bone towards the side, the 
consequence of which was, that the bone lay irritating the 
skin on the inside, and an abscess had formed there.” This 
statement is an error: no such abscess formed ; the bone was 
kept out from the side by a proper compress, and no mat- 
ter formed from any cause that could have been avoided. He 
further says, ‘‘ On the subject of this operation generally, I 
have only to add, that if at any time it shall be necessary to 
make an incision across the arm, the middle portion of the 
deltoid should be preserved entire, to be a counterpoise to the 
pectoralis major, or latissimus.dorsi.” This, from a man of 
less reputation than Mr. Charles Bell, might be passed over, 
but from him it deserves remark. When a simple fracture. 
takes place of the neck of the humerus, in adults (or if the 
head of,the bone be separated as an epiphysis in young sub- 
jects), the lower end of the bone is felt in the armpit, 
drawn inwards by the very muscles to which the central part 
of the deltoid is to act as a counterpoise ; and the restoration 
of the lower end of the bone to its place, and its retention 
there, constitute the principal points of the treatment. To 
tr effect this, it is necessary that the lower end of the bone should 
be prevented mechanically (that is, by padding or filling up 
the armpit) from passing inwards*, although the central 
fibres of the deltoid are perfectly uninjured. Mr. C. Bell 
could not have been ignorant of this fact in surgery; yet 
what the fibres of the deltoid are incapable of doing in a com- 
. paratively trifling injury, he considers them capable of per- 
forming ina much more severe one; and how the operation 
was to be done in this manner, which I have shown to be 
impracticable, he does not venture to explain. 
Mr. C. Bell has charged the medical officers of York 


* See on this subject Boyer on the Diseases of the Bones, page 150 
& seq. vol. i. 
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Hospital with having confused notions on the subject of this 
operation, and with negligence of the anatomy of the parts. 
I now appeal to the profession to decide with whom the con- 
fusion of ideas, and the negligence, really exists. : 

Mr. C. Bell remarks, that the Baron Larrey has been © 
quoted on this point with high consideration, and says, that 


the cases of Mr. White and the surgeon of Pezenas have: 
nothing to do with the question before us, and that ‘‘if they 


be, brought forward now with the laudable intention of giving 
to every one his due, this sort of justice is done with the un- 
fortunate effect of drawing off the young military surgeon 
from the just knowledge of the case, and obscuring his un- 
derstanding of the question.in practice.” In other words, 
this means, ‘‘ that by making the young military surgeon ac- 
quainted with the successive steps taken at different periods to 
bring the operation to its present state, it shows him that 
Mr. Bell has nothing to do with the improvement he claims.” 
For, how making any man perfectly acquainted with the his- 
tory of an operation can obscure his understanding as to the 
application of it, Mr. Bell does not explain; and if it should 
have that effect, the necessity for reading is at an end; and a 
surgeon who is totally unacquainted with what has been done 
before his own time, must be a much better one than he whose 
mind is stored with all the knowledge of,his predecessors. 

The Baron Larrey must always be quoted with considera- 
tion, because he wrote from practical observation; and Mr. 
Bell, who had read his works, although he has not quoted him, 
appears to have copied from him on almost every occasion. His 
last method of amputating at the shoulder joint, is that recom- 
mended by the Baron, and the reverse of the one he advised 
to be done in 1814. His recommendation to extract the broken 
pieces of bone from the shoulder-joint, instead of amputating 
the arm, is nearly the same as the Baron’s. The works of Lar- 


rey were in England, and were reviewed, and this particular 


part noticed long before Mr. Bell wrote; and I have shown 
that the same practice was pursued in the Peninsular war at 


1 
’ 
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least as early as 1812; see page 480. When Mr. Bell says, 
that I have admitted too great an attachment to the operation 
of amputation, he shows that I wrote faithfully, that I did not 
intend to point out only the good, but, by stating the bad, to 
banish it from practice. That several surgeons, whose oppor- 
tunities were not so extensive as those of others, should prefer 
amputation in every case, is not extraordinary ; Baron Larrey, 
in the fourth volume of his Memoirs, which includes the cam- 
paigns in Russia, Saxony, and France, does not give one.in- 
stance of this operation having been done, although he men- 
tions at least forty operations at the shoulder-joint. The rea- 
son of this may be found, in all probability, in the peculiar si- 
tuation of the French army, which did not admit of the atten- 
tion being paid, and the rest allowed, which excision of the 
head of the humerus requires, but which amputation does not 
demand. Employed during the whole of the Peninsular war, 
from the first battle to the last, with the exception of the battle 
of Busaco, when I was absent for a short time in consequence 
of fever, acquired in the plains of the Guadiana from excess 
of duty as well as from situation, I had not an opportunity of 
seeing the works of the Baron Larrey until they were lent to 
me by his uncle at Toulouse after the battle. The coinci- 
dence which will be found on many points in our sentiments 
arose, then, from practical observations made independently of 
each other, and are therefore the more to be relied upon. 

~ Having shown, then, in the most positive manner, by a re- 
lation of the particular cases, that it was not the practice of 
the surgeons during the Peninsular war to remove the arm in 
‘every case where the head of the humerus was injured, but 
only when the joint was materially affected, I trust I have 
sufficiently disproved the boasting of Mr. Bell, that « [ 
shall not be denied the agreeable reflection of having roused 
the army surgeons to a juster notion of those cases, and of 
being eventually the cause of saving many a brave fellow’s 
limb.” , 
So far from Mr. C. Bell having instructed the army sur- 
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-geons, the fact is precisely the reverse ; for, when my book 


was published in 1815, there was scarcely an error which it 
pointed out, that he did not teach; and whoever will take the 
trouble to compare his prior with his later writings, will 
find, that he has abandoned them, but without any acknow- 
ledgment. Neither the medical officers of the army or navy 
have the least objection to be instructed by Mr. Bell, or any 
one else ; on the contrary, they are desirous of obtaining, and 
of acknowledging it, from whatever quarter it may be prof- 
fered ;_ but they are not desirous of, neither will they submit 
to, having their own opinions appropriated by another, who 
never perhaps, even ina single instance, put them into practice. 
As far as I have hitherto gone, I have shown, that the practice 
I have recommended was pursued prior to Mr. Bell’s having 
written one line on the sabject, and unless he can prove that 
the cases I have referred to are false, he cannot satisfy any 
honourable man as to the justice of the claims he sets up. 
That every surgeon in the army did not follow the same me- 
thods, is not intended to be disputed, for there were many who 
had not sufficient opportunities of forming an opinion. There 
are many, even in London, under the same circumstances as 
to every part of surgery ; and it would be as unfair of any army 
surgeon to estimate the practice of all the surgeons in London, 
from what he might see done by these persons, as it is of Mr. 
Bell to state the general practice of the surgeons of the army | 
from the errors of a few, or from what may have occurred in 
moments of almost unexampled difficulty. Admitting the 
surgery of the hospital to which Mr. Bell belongs to be as 
good as it ought to be, according to the present state of our 
knowledge, for I have no wish to injure his fairly acquired 
reputation, ‘aud supposing that instead of 30, he had 300 
cases, requiring either operation, or the greatest care, sud- 
denly thrown upon him, without the means of obtaining fur- 
ther assistance, without bedding, and partly without food, I’ 
would ask him what he would think of any man, who, at the 
end of a few days, should state what he saw in this peculiar 
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situation to be Mr. Bell’s practice under more favourable cir- 
cumstances. He could not have done even half the necessary 
_ operations ; and, obliged to give a partial attention to all, few 
could receive that which they absolutely required. It was 
under such circumstances Mr. Bell saw the wounded a few 
days after the battle of Waterloo, and therefore he was not in 
a situation to draw one general inference as to the mode of 
treatment. 

In order to prevent any misunderstanding as to my opi- 
nions on the subject of injury to the shoulder, I shall, in ad- 
dition to the observations already made, draw the following 
conclusions :— 

1. That no injury of the soft parts, which is likely ever to 
occur, authorizes amputation as a primary operation. 

2. That when the bone is injured, three different operations 
may be necessary — amputation, excision, and the removal of 
the splintered pieces of bone by incision. 

3. The cases in which amputation is necessary, are men- 
tioned from page 421 to 427. It must not, however, be for- 
gotten, that peculiarity of circumstances will often render the 
more severe mode the most eligible. 

4. The different cases I have noticed, in which serious in- 
juries by cannon-shot have not rendered amputation neces- 
sary, would lead to the hope that it might generally be dis- 
pensed with. The constitution, and the situation in which 
the patient is placed, should have great influence in deciding 
what is to be done, when there is any doubt what method 
ought to be adopted. Wherever I have said that amputation 
or excision may, or must be performed, I prefer the latter, 
where concomitant circumstances are favourable to recovery ; 
and the former, where they are the reverse. A wound froma 
musket-ball can rarely render amputation necessary, unless the 
artery be divided, with fracture of the bone, as is mentioned 
at page 424. 

5. When the head of the bone is injured, the rule of prac- 
tice is to enlarge the wound in the first instance, to allow of 
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a moderate examination with the point of the finger, if it can- 
not be done by the openings already made, and any loose 
pieces of bone are to be removed. The most energetic anti- 
phlogistic regimen is to be enforced, according to the directions 
already given, until suppuration is established; a clear de- 
pending opening is then to be formed, if it do not exist, for 
the discharge of the matter, and any pieces of bone which ap- 
pear loose are to be gently removed. The joint is not to be 
wantonly opened into at first, to see how much bone may be 
injured ; ‘but it is to be cut into, if necessary, to allow of the 
removal of any piece of bone which may be irritating the 
parts, and cannot be easily extracted without it, and when 
the head of the bone is separated from the body, or shaft, the 
fractured part of the humerus should be removed by the saw. 
The principal poimt to attend to is the prevention of sinuses 
around the joint, which would ultimately destroy the patient, 
and this is to be done by depending ‘openings, position, proper 
compress and bandage. Amputation is a last, but then not 
always a successful resource. 


Of Amputation of the Arm. 


This operation, perhaps the simplest in the list of those 
usually considered of importance, has frequently been confined 
to the space between the elbow-joint and the insertion of the 
pectoralis major; and where the injury, affecting the bone, 
has extended higher than this point, amputation at the shoulder 
has been recommended in preference to cutting through this 
and other muscular attachments, and sawing off the bone near 
to its tuberosities:' The Baron Larrey*, who, in general, I 
consider as one of the first authorities in Military Surgery, 
says, ‘‘ When the injury affecting the arm extends very high 
up, instead of preserving a short stump formed by the upper — 


* Tome iii, page 53—400. 
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end of the bone, it is better. to amputate at the shoulder ; for 
if the section of the humerus cannot, at least, be effected on 
a level with the tendinous insertion of the deltoid, the stump 
is retracted towards the armpit by the pectoralis major and 
the latissimus dorsi. The ligatures on the vessels, which 
must be made high in the axilla, irritate the brachial plexus 
of nerves, and increase the retraction, which is attended by 
pain and nervous twitchings, extremely uncomfortable to the 
patient, and which frequently bring on tetanus; the stump 
always remains swelled, and at last the humerus anchyloses 
to the shoulder, so that. this portion of the arm is altogether 
useless to the sufferer, and renders him liable to frequent acci- 
dents. I have seen many officers and soldiers of all ranks, 
who regretted, from these causes, that they had not lost their 
arm at the shoulder.” 

When amputation by the circular incision is attempted at 
the insertion of the pectoralis major, it is seldom that the bone 
will not protrude after a few dressings ; and frequently a: dis- 
agreeable and painful stump is the consequence. If a tourni- 
quet be used, a great difficulty occurs in securing the artery, 
which will not bleed, from having retracted into the axilla from 
the first moment of the incision, and having been during the 
remainder of the operation compressed at its divided end by 
the strap of the tourniquet; a needle is then resorted to, and 
_ much mischief committed: I was called after the, battle of 
Salamanca to an officer, operated upon: precisely under these 
circumstances, in whom.a profuse hemorrhage took place from 
the axillary artery, which in a few moments caused him to 
faint, and by this sudden and great loss of blood preserved 


his life. It was presumed the head of the bone must be extir- — 


pated, and the diseased. parts removed, so as to render ita fresh 
incised wound, in which the vessel could be safely secured. 
The young gentleman was, however, so nearly exhausted, that 
this plan did not appear feasible ; and as the artery ceased to 
bleed, it was determined to wait until he gained a little more 
strength, or the recurrence of the hemorrhage should render 
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an operation necessary ; due assistance to prevent accident 
being always with him. The hemorrhage never returned, the 


coagula and foul dressings were in three days removed, his - 2 


strength gradually recovered, and in due time, allowing for the 
protruded end of the bone to exfoliate, he was cured. I have 
been always of opinion, that the artery never was included in 
the ligature, as the surgeon himself was doubtful of it, and 
the operation had been performed in the dusk of the evening. 

After the battle of Albuhera a similar circumstance would 
have occurred to myself, if I had not taken off the tourniquet, 
and even searched in the axilla by dissection for the artery, 
before it could be secured. 

Since that period, I have abstained from performing am- 
putation by the circular incision, when the bone cannot be 
sawed below the insertion of the pectoralis major ; but I must 
dissent entirely from the opinion of M. Larrey and the French 
surgeons, who recommend, under these circumstances, amputa- 
tion at the shoulder; for all the advantages of this operation 
may be gained, and any disadvantages attending it avoided, 
by sawing the bone from half an inch to an inch and a half 
below the tuberosities of the humerus, as the nature of the 
injury may render it necessary. The artery is easily and 
safely secured, the nerves are readily separated from the vessels, 
the stump neither swells nor becomes affected in any way dif- 
ferent from. a common amputation; the bone is remarkably 
well covered; there is little or no fear of retraction of the in- 
teguments, the rotundity of the shoulder is preserved, and 
the deformity following amputation at the joint is in a great 
measure avoided. 

The operation is performed as follows: — 


The patient is to be seated, and compression made upon | 


the subclavian artery in the same manner, and with the same 
instrument as in amputation at the shoulder, in preference to 
using a tourniquet, with a pad in the axilla, which is a source 
of great inconvenience in every step of the operation. Two 
incisions, of a similar shape, are to be commenced, one or two 


- 
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fingers’ breadth below the acromion, as the case may require, 


the point of the inner one, instead of ceasing, as in the ope- 
ration of the shoulder, a little below the pectoral muscle, is to 
be carried directly across the under part to meet the point of 
the outer incision ; so that the under part of the arm is cut by 
a circular incision, the upper in the same manner as in the 
operation at the shoulder: these incisions are only through the 
skin and cellular membrane, which is at liberty to retract, but 
is not to be turned up. The deltoid and pectoralis major are 


then to be divided close to the inner incision, and the opposite 


~ 


portion of the deltoid, on_ the outside, with the long head of 


the biceps for the extent of the outer incision. ‘A half cir- 
cular cut on the under part, in the line of the skin down to 
the bone, clears it underneath, and shows the artery retracting 
with its open mouth, which is at this moment advantageously 
pulled out by atenaculum and secured. The flaps are turned 
outwards and inwards, and particularly the outer one, until the 
bone is cleared to the spot of election for sawing, which is 
then readily effected from the outside, without danger of 
doing mischief. The tendon of the latissimus dorsi and the 
teres major, inserted on the under part, do not require to be 
cleared away too carefully, as they materially help to keep the 
bone steady under the motion of the saw, and effectually pre- 
vent its splintering. There are few or no vessels to tie, the 
flaps are brought forwards and upwards, and perfectly cover 


‘the stump; one suture below the end of the bone keeps the 


parts together, which form nearly a line from the acromion 
downwards. The wound over the bone heals generally by the 
first intention, the ligatures soon come away, and the cure is 


_ completed in as short a period as in other amputations. 


Corporal M‘Kenna, of the 386th regiment, was wounded at 
the battle of Toulouse by a musket-ball in the left arm, which 
fractured the bone at its lower half, and injured the joint of 
the elbow ; four weeks after the accident the arm to the in- 
sertion of the pectoralis major being in a state of disease, and 


the man’s general health seriously affected, I performed the 


‘ 
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operation in the way described, before the military surgeons 
on duty, and the French surgeons,of the town; not an inch — 
of bone being left, exclusive of the head of the humerus. — 
Except slight pain the first twenty-four hours, from the band- 
ages being too tight, the man suffered little inconvenience: 
the bone was covered in nearly by the first intention, and the 
ligatures came away, leaving in three weeks merely a line 
~ from the acromion downward; the man accompanied me to 
Bourdeaux the beginning of July, on his way to England, in 
perfect héalth, having never after the first few days of the 
operation suffered any inconvenience in the stump. _ 
Corporal Wm. Robinson, of the 48th regiment, was wounded 
at the battle of Toulouse, by the explosion of a shell, which 
rendered the immediate amputation of the right leg necessary ; 
and fractured the bone of the arm of the same side, opening 
extensively into the elbow-joint. The amputated leg doing 
well, but the constitution becoming affected from the state of 
the arm, the integuments of which were much injured and 
diseased, I removed it in the same way on the Ist of May, 
eighteen days after the receipt of the injury. The greater 
part of the incision, and particularly that over the bone, healed 
by the first intention, the lower part remaining after some 
days tolerably firm and compact; the ligatures came away 
regularly. At the end of the month there was merely a line 
of incision, at the lower part not quite cicatrized; when he 
perceived a little hardness at the under part of the wound, 
which gradually became a-small swelling of the size of a 
marble, and in the beginning of June opened into the line of 
incision of the original wound, discharging about a tea-spoon- 
ful of pus, arising, as I conceive, from a small portion of the 
tendon of the ‘pectoralis major having sloughed after having 
been surrounded and cut off from the external wound, by the 
process of adhesive inflammation. This discharge continued, 
but in small quantity, until the removal of the man ‘to Bor- 
deaux, when it nearly disappeared, and he embarked for 
England. On his arrival at Plymouth, on the 28th of July, 
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he walked about the streets, and was apparently well; this 
little abscess, however, from inattention or injury again col- 
lected, the opening into the external wound having closed, 
and on the 2d of August was opened with the point of a 
lancet ; in the evening there was a trifling hemorrhage, which 
was hastily suppressed by compression and the application of 
cold cloths. The following morning, on the removal of the 
dressings, the axillary artery bled furiously, and was scarcely 
restrained by the assistants, until the gentlemen in charge as- 
sembled, when the face of the stump was opened, and many 
attempts were made to secure the artery, but in vain; owing, 
it is supposed, to the diseased state of the parts surrounding 
the extremity of the vessel. It was then resolved to take up 
the subclavian artery, which was’ secured with some difficulty 
immediately below the clavicle in the following manner, by 
Mr. Downing, Deputy Inspector of Hospitals, assisted by 
Staff-surgeon Dease, who had the care of the man from Tou- 
louse to Plymouth. An incision commencing at the centre of 
the clavicle was carried down to the inferior part of the axilla, 
where the abscess had ‘pointed, the great pectoral muscle was 
then cut through, the lesser pectoral and some fillets of. the 
subclavian also. ‘Then by a careful dissection and removal of 
cellular substance and fascia the artery was laid bare. During 
the dissection one or two small branches sprang, which were: 
secured; the great difficulty then existed in the want ofan 
instrument. adapted to the space where the artery lay, the 
projecting coracoid process of the scapula on one side, and 
the clavicle above, leaving it quite a deep and narrow space: 
this was effected with considerable difficulty, by giving to a 
probe.a curve adapted to the space; the bare passing of which 
took at least one hour, so great was the difficulty, owing to 
its being too flexible, and the curve giving way. The ligature 
came away in a reasonable time, the man was discharged the 
hospital cured, and is now at Chelsea. 

On the embarkation of this man for England, I recom- 
mended a director to be passed in the course of the external 
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wound, and the little abscess to be laid open; but Mr. Dease 
thought it unnecessary during thé passage, the discharge being 
so small; and it appears to have been nearly sound on his ar- 
rival at Plymouth, when changing his medical attendant, and 
being during five days nearly at large, and drinking hard, the 
little abscess again formed. The artery must then have ul- 
cerated in it, or it was wounded by the point of the lancet with 
which it was opened; whichever of these circumstances did 
really occur, neither affects the operation as it was originally 
performed. The first abscess, which I saw, arose, I believe, 
from the tendinous end of the pectoralis having sloughed, an 
accident likely to happen, both in this operation and at the 
shoulder; and in another case of this kind I would recom- 
mend its being fairly laid open by a scalpel and director; and 
if the artery give way from any cause, to cut down upon it in 
the direction of its course from the clavicle, instead of search- 
ing for it on the face of the stump, or attempting to secure it 
with the needle. Hark: 

I first performed the operation at Salamanca, having seen 
the defects of the circular one at the battle of Albuhera, and 
the sieges of Ciudad Rodrigo and Badajos, and in conse- 
quence, I believe, of my recommendation of its general uti- 
lity, it has since been performed in this manner in several 
cases with success, and particularly after the battle of Orthez, 
in which the operation at the joint would have otherwise been 
considered necessary ; and when the operation is done in the 
way above described, and the parts united by the first inten- 
tion, and I have seen several of them after the lapse of six 
years, it is not liable to any of the objections of M. Larrey. 
I have little hesitation in saying, that no one will perform the 
operation in this part of the arm by any other method yet 
described, who has either had an opportunity of doing it, or 
of seeing it done, by mine. 

Amputation of the arm by the common circular incision is 
to be practised only in the space between the lower edge of 
the insertion of the pectoralis major, and the elbow-joint. 
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More serious wounds may be inflicted in this space, however, 
and the arm preserved, than in any other part of the extre- 
mities ; arising from the great command the surgeon has over 
it, from the bone being single, and its state capable of being 
distinguished with tolerable accuracy during the continuance 
of the complaint, from the muscles being few in number, the 
interstices between them consequently less numerous, and 
from the great vessels being totally in our power. A wound 
in the arm is also less distressing to the patient than a pro- 
portionate ohe in the thigh or leg, and in common much less 
affects his general health. ! 

Considering the great frequency of wounds in this part of 
the arm attended with fracture, amputation, as a primary ope- - 
ration, is but seldom requisite; and a just delay, to ascertain 
what nature assisted by art can do, is prudent. 

No common flesh wound made either by cannon or musket 
shot, even including a division of the artery, absolutely de- 
mands the operation, the bone remaining sound, unless the 
laceration attending it be extensive in every direction; for 
nature can and will do much under these circumstances, when 
properly assisted: recourse is to be had to delay, until it be 
ascertained that the fore-arm or hand cannot be supported 
_ below, or that the extensive contusion is likely to bring on 
gangrene in the wound, when the operation is in time and 
admissible. If in addition the bone be broken, or if the bone 
be mashed with the muscles by an oblique stroke of a round 
shot, or the fore-arm be destroyed or carried away, it is re- 
quired immediately. 

The necessity for the operation after a und from a can- 
non-shot is generally obvious, or the reverse ; it is far different 
however in regard to wounds from musket-balls; the practice 
has altered considerably in the late campaigns, and arms that 
would have been amputated in 1800 were preserved in 1814, 
fram the knowledge acquired by experience of the liberties 
that may be taken with impunity with this extremity. © 

A musket-ball passing through the centre of the os humeri 
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with considerable splintering of the bone, not extending to 
either of the joints, does not require the primary operation, 
however circumstances may subsequently render it necessary ; 
and this rule of practice is so general among military surgeons, 
that I believe no one of experience has ever proposed amputa- 
tion in a case of the kind, during the Peninsular war, without 
other particular reasons; and those practitioners in military 
surgery, whom Mr. C. Bell describes, at p. 475 of his valua- 
ble Dissertation on Gun-shot Wounds, included in his Ope- 
rative Surgery, as stating to him, ‘that when the bone is 
fractured by the ball striking the bone, the arm is to be saved ; 
but when the ball goes through the bone, and the finger in- 
troduced into the shot-hole feels the broken pieces on all sides, 
and that the ball has passed through the cavity of the bone, it 
is a case for amputation,” were stating to him not the practice | 
of military surgeons in general, or of the army in the Penin- 
sula; but their own unconnected opinions, which are highly 
deserving of the censure he has passed upon them. 

I cannot indeed conceive, that any thing could induce men 
of ability thus to depreciate their profession; and whatever 
situation these gentlemen might have held, I conclude it was 
ignorance of what was really done in the army, that made 
them state what they did; and when I connect this with 
Mr. Bell’s observation, p. 459, ‘“*‘ Among the soldiers from 
Spain, I have seen some whose wounds were scored, as if in 
religious ceremony, but the cuts were healed, while the nar- 
row wounds remained full of slough;” I cannot help being 
perfectly satisfied that ignorance was conspicuously displayed 
to him; for I solemnly assert, that of 20,000 wounds I have 
seen from the first battle of Rolicga, 1808, to that of Toulouse, 
in 1814, I never made an incision for the sake of simple dila- 
tation; and I never saw but one that I can recollect made by 
any person, without some further legitimate object in view for 
such operation. , 

On the 17th of August, 1808, a few days after the arrival 
of Sir A. Wellesley in Portugal, Captain, now Lieutenant 
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Colonel Hodge, of the 29th regiment, was wounded on the i 
heights of Rolica in the left arm by a soldier, who he dis- 
tinctly saw taking aim at him at less than six yards distance. 
He came to me immediately afterwards at the foot of the hill, 
whilst still exposed to a severe fire of musketry.. The ball 
had passed completely through the bone about its middle, and 
the lower part of the humerus and the fore-arm hung at a 
right angle with the upper extremity of it, when he was 
brought to me, as the surgeon of his regiment. I passed my 
finger between the bones’ at both shot-holes, removed all the 
small pieces. that could be brought away, placed his arm in 
splints, and directed. him to keep it constantly wet with cold 
water. This was done, suppuration came on in due time, an 
‘incision was’ made for the removal of a piece of bone that 
could not with propriety be brought away at first; and in two 
months, from the attentive care of the gentlemen at the Hos- 
pital at Caldas, he was enabled to remove to Lisbon with an 
arm perfectly firm, although not entirely healed. It is now 
no inconvenience or pain to him whatever; it is not quite so 
strong or so long as the other, but otherwise there is no de- 
fect. I relate this case of an officer merely because he is 
- more referrible to as to the fact than a soldier; and I could 
produce numbers, both officers and soldiers, under the same 
circumstances; indeed, I very lately met a soldier of the same 
regiment wounded on the same day, the 17th of August, 1808, 
but much higher up, the ball having passed through the pec- 
toralis muscle before it broke the arm, who is now able to 
earn his livelihood as a labourer, having all. the use of his 
arm below the level of his shoulder: it: was, however, a year _ 
before the wound healed in this instance. This man has been 
several times in the Westminster Hospital, once within the 
last year, and I showed the arm which had been broken to 
several of the students. : 

Lieutenant Colonel Sir Gregory Way, Deputy wanes 
General in Scotland, was wounded at the battle of Albuhera, 
by a musket-ball, which passed through the os humeri, im- 
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mediately below the tuberosities, causing considerable mis- 
chief in that part of the arm. I saw him shortly after the re- 
ceipt of the injury, examined the wound, placed it in splints, 
directed the application of cold water to the part, and kept 
him under my own inspection for a month, until the first 
symptoms of inflammation had passed by. He has saved his 
arm, and has a good use of the fore-arm and hand, eget 
deprived of that of the shoulder-joint. . 

Major Leahy, of the 23d, or Welch Fusiliers, was wounded 
at the assault of Badajos nearly in the same manner, and 
was treated by my direction in the same way. He reco- 
vered, however, with very little loss of motion or power in 
the arm. - 

Lieutenant General Sir’ Hussey Vivian was wounded in 
front of Toulouse, in a charge of cavalry, and had his arm 
broken by a musket-ball. The injury appeared of a dan- 
gerous character, and after he had been removed to a house 
in the neighbourhood, my opinion was requested on the pro- 
priety of amputation, but I did not hesitate to confirm that of 
Mr. Dease, who had first seen him, that the arm might be saved ; 
and the result proved the correctness of our views. 

I hope it will be believed from these cases, which were 
treated long before Mr. Bell wrote, that the gentlemen, who 
gave him the information above stated, led him into error; 
and in vindicating the medical department of the army from 
the censure he has passed upon it, I acknowledge it would 
have been just and highly proper, under the circumstances he 
has stated, and I am satisfied it will be more grateful to him 
to know, that we were not guilty of this bad practice, than to 
be assured that his censure was just.. | 

If the artery be wounded with an extensive Ei dicriy the 
operation is then imperious ; but if it be wounded with merely 
a splintering of the bone, without complete solution of its 
continuity, or even if it be broken short across with little or 
no splintering, the vessel should be secured above and below, 
and the event carefully watched. I have no case in support 
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of the opinion, it is therefore more theoretical than practical, 
but I think it a case well deserving trial; for were the bone 
not absolutely broken, but only splintered, the arm would be 
saved, and were it even fractured across, delay would be pru- 
dent, provided the surgeon is capable of estimating symptoms, 
and has it in his power to pay his patient constant attention. 
If these advantages cannot be secured to him, amputation is 
to be preferred. HAR 
_. Here, as well as in every other case in which arteries are 

wounded, and continue to bleed, and in which I recommend 
an attempt to be made at saving the extremity, the. state 
of the limb must be taken into consideration :. if these vessels 
have thrown their blood directly out at the wound, without in- 
jecting the cellular membrane, the case is a good one; but. if 
pressure has ‘been inconsiderately made upon the wound, and 
the arm or leg be injected with blood, it is very disadvanta- 
geous, and when the bone is injured would determine for ampu- 
tation; but where the artery or arteries only are wounded, ‘it 
should not influence the practice to so great an extent, and if 
it be in the arm, or fore-arm, the vessels should be secured at 
each end, in parts unaffected by the motion of the ball, the 
extravasated blood pressed out by these wounds, or by others 
made through the skin and fascia, and the result, as before di- 
rected, awaited with attention. If the blood was thrown out 
in great quantity, and the hemorrhage soon ceased, it. is 
almost’ demonstrative that the artery has been fairly cut 
through, and it may give no more trouble; but if it. con- 
tinue to bleed, and in less quantity, it is more than probable 
that it is only wounded. 

A simple wound. of. the fore-arm, superadded to a frac- 
ture of the humerus, is not a cause for operation; although a 
severe one, attended with fracture of the radius or ulna, will 
in general be a sufficient reason for performing it. . 

A wound of the brachial artery by a musket-ball, accom- 
panied by another in the fore-arm of a simple nature,. or the 
loss of a finger or thumb, or even the ends of two or three 
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fingers, is not a sufficient reason for immediate amputation of 
the arm: the vessel is to be secured, the fingers amputated, 
and the results carefully attended to. Any wound, destroy- 
ing a great part of the hand, or joint of the wrist, would ren- . 
der the attempt at preservation of the arm not moith the risk 
attending it. 

An incised wound into the elbow-joint, cutting off with it 
a part of the condyle of the humerus, or the head of the ra- 
dius or ulna, requires the piece of bone only to be removed, 
and the flap laid down, when the cure will frequently be 
effected with a loss of motion of the arm, depending on the 
degree of injury.. A gentleman at Lisbon, in 1818, received 
a cut of this description from a sword, which actually cut 
away a portion of the outer condyle of the humerus, which 
was brought to me. I desired that the fore-arm might be mo- 
derately bent, and the antiphlogistic treatment should be rigidly 
enforced. The patient perfectly recovered. If the wound be 
large, and the ligaments much divided, it will be better to 
proceed at once to amputation, as the succeeding inflammation 
and its consequences will in general destroy the patient, if it 
be not at last resorted to. 

Wounds from musket-balls entering the joint of the elbow 
and fracturing only one of the bones, have seldom done well ; 
they have generally terminated in cases of secondary amputa- 
tion, after the cartilages had been destroyed, and anchylosis 
had failed to take place. . From the failure of a great number 
of cases attempted to be preserved, I am satisfied that cures 
will not often be effected in military practice. Amputation is 
not however demanded as a primary operation, unless there 
be not only a scrofulous predisposition, but the appearances 
of scrofula existing in the system; when the ge aor is .ad- 
visable. 

If the artery in the bend of the arm be wounded, or the 
joint of the wrist or the carpal bones be injured, in addition 
to the injury of the elbow, the operation is to be performed. 

A musket-ball passing through the elbow-joint, injuring 
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the articulating ends of the hamerus, radius, and ulna, is a 
fair case for amputation above, as the joint cannot. be saved by 
anchylosis, as has frequently been supposed ; or if a case of 
this kind should occur, it isso infrequent, and gained with the 
loss of so many lives, as not to deserve consideration. <A ball 
fracturing the olecranon process, and lodging in, or interfer- 
ing with, the joint, is not a case for immediate amputation. 
Captain Heyliger, of the 7th hussars, was wounded. in this 
manner at the battle of Waterloo ; but having been treated by 
Assistant-surgeon Jeyes, of the 15th bussars, on the prin- 
ciples I have laid down, has saved a useful arm, although it 
has since that period been several times in danger. 

A wound from a cannon-shot injuring the bones of the 
elbow-joint, demands immediate amputation, as the neighbour- 
- ing parts are also generally much injured. 

The operation beimg necessary, the patient should be 
placed upon a chair,» and properly supported: the tourniquet 
is then to be applied in the usual manner with a small pad in 
the axilla, with the screw above the acromion, it being ad- 
visable to have the strap acting as far distant as possible on the 
muscles and skin to be divided, that free retraction may take 
place, and no impediment be offered by the pressure of the 
tourniquet on the soft parts, whilst retracting them for sawing 
the bone. If the surgeon have the slightest confidence in 
himself, and the assistants are good, no tourniquet should be 
applied, but the artery. be compressed against the bone by the 
two fore-fingers.- For. my own part, I never apply a tourni- 
quet; and I believe if by any accident the assistant should 
fail, the operator can without difficulty compress the artery 
himself, so as to prevent any evil consequence, and not inter- 
rupt the operation; and in the first ease in which I tried the 
flap operation on the arm, I had to compress the artery 
against the head of the humerus with the left be whilst I 
sawed the bone with the right, 

The assistant who compresses the artery should draw the 
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integuments upwards with both hands, and another assist- 
ant, if one be at hand, should put them on the stretch down- 
wards towards the elbow-joint, when they are cut more readily 
and with greater ease to the patient. The fore-arm is to be 
moderately bent. 

A circular incision is to be made at one continued stroke, 
as quickly as possible, through the integuments down to the 
muscles, taking care that they be not cut, and that the artery 
on the inner and under part be especially avoided. The inte- 
guments thus cut are not to be dissected back, as is usually 
done, but separated by touching the slip of membrane which 
may still adhere to the muscles with the knife; the assistant 
still steadily retracting them as they recede on being loosened. 
The knife being then placed close to the incised integuments, 
the muscles and the vessels are to be divided, the incision 
commencing on the outside of the biceps, which is to be cut 
through, and carried in one sweep completely round. A 
second incision close to the edge of the retracted muscle cuts 
through the remaining parts down to the bone. The ampu- 
tating knife being changed for a strong scalpel; the mascles 
are to be cleared from the bone for an inch and a half or 
two inches, as the thinness or wasting of the part may re- 
quire for the sake of covering. The retractor is to be 
applied, and the periosteum to be divided by one ‘circle 
drawn with the scalpel round the bone, and in the circle 
the saw is to work until the bone be divided. The retractor is 
to be removed, and the brachial artery drawn fairly out with 
a tenaculum, and tied. It will be found on the inner side of 
the arm. If it should have retracted out of sight, the finger 
on the vessel above is to be raised, or the tourniquet is to be 
loosened, when it will show itself, with perhaps two or three 
other vessels, which must be secured. The surface of the 
wound is to be sponged with cold water, and the integuments 
dried with a cloth, and the stump dressed in the same manner 
as in amputation of the thigh. 
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Excision of the Elbow-Joint. 


I have already stated, that the operations of sawing off the 
articulating ends of bones, or cutting out the whole of the ' 
joints themselves, have not been practised in the British army, 
although my own opinion now is, that many cases do occur in 
_ the upper extremity in which they may be. resorted to with 
advantage; and I recommend the observations of Messrs. 
Park, Moreau, and Jeffray, published by the latter, to the 
consideration of all military practitioners; premising, that the 
operations therein advised are only to be attempted by those 
who have a competent knowledge of the anatomy of the parts 
to be divided; whereas the more simple operations of ampu- 
tation may be performed by any body, with little anatomical 
skill. DA 

In the case of a musket-ball sticking in the condyle of the 
humerus, which from the softness of the bone at that part may 
easily occur, I would cut down upon it, and extract the ball 
with any splinters to be found, by applying even the trephine, 
if it could not be done under more easy circumstances, and, 
with a fair depending opening, wait the result. 

In cases where the articulating surface of the condyles of 
the humerus are alone wounded, or the head of the radius 
and ulna are both destroyed, I would recommend the opera- 
tion of sawing off the ends of the bones, as proposed by Mo- 
reau and Dr. J effray, where due attention can be paid, in pre- 
ference to cutting off the arm. As there is no reason to 
doubt that the cases related are genuine, I am satisfied that 
accidents do occur in military surgery in which they are advis- 
able, and frequently the accommodation and arrangement of 
hospitals will permit of every attention and sufficient comfort 
being given to the patient: besides, the arm is so manageable, 
that, if it fail, amputation will not be rendered impracticable. 
Before giving the methods proposed by these two gentlemen, 
I must caution military surgeons against performing them 
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unless they can isolate their patients, and put them in healthy 
situations, free from the confined air of any large: hospital, 
however apparently healthy, or it is most probable the opera- 
tion will fail, and be condemned from causes foreign to its 
nature. An injury to the head of the radius or ulna alone 
will not require so severe an operation; the pieces of bone 
should. be removed, and the efforts of nature carefully 
awaited. 

The following is Moreau’s method, as performed in a case 
of carious joint of the elbow in the year 1797*. 

‘A table, about four feet high, was placed opposite a 
light window ; on this a bed was spread, on which the patient 
was so placed upon his belly, that the diseased arm lay on the 
edge of the table, presenting to the operator the inner and 
posterior side of the joint. | 

* After having applied the tourniquet, on the upper part. 
of the arm, to guard against the unnecessary loss of blood, as | 
well as to deaden the sensibility of the parts to be operated 
upon, I entrusted it to an intelligent assistant. The arm 
being in a state of semiflexion, I plunged a dissecting scalpel 
in upon the sharp edge, or spine of the condyle of the os 
humeri, about two inches above its tuberosity; and, directed 
by the spine, I carried the incision down to the joint. I did 
the same on the other side. I then laid the two wounds into 
one by a transverse incision, which cut through the skin and 
the tendon of the triceps extensor cubiti, immediately above 
the olecranon. 

‘¢ By these means I got a rectangular flap, one end of which 
adhered to the flesh, on the pesterior side of the arm. This 
flap I raised from the bone, dissecting it from below upward ; 
and I caused an assistant to hold it up, out of the way. 

“The posterior surface of the os humeri being now bare, 
I washed it and wiped it with a sponge, in order to satisfy 


* See Park, Moreau, and Jeffray, on Carious Joints, edited by the 
latter. y 
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myself respecting the condition it was in. It was enlarged 
and rough: the joint was filled with purulent matter, and 
contained a fungous substance that occupied the place of the 
cartilages, which had entirely disappeared. No doubt remained 
respecting the propriety of removing this part; but wishing 
to be certain whether thé caries had penetrated into the whole 
of its substance; I pared a little of it away with a gouge. 
This trial fixed my resolution. I then separated the flesh 
which adhered to the anterior side of the bone above the con- 
dyles, taking the precaution to guide the point of ‘my instru- 
ment with the fore-finger of my left hand; and after I could 
pass the handle of a scalpel through between the flesh and 
the bone, I allowed the scalpel to remain there, and sawed 
the bone through upon it. I finished the removal of the piece 
by raising and detaching it from all its adhesions: Perceiving 


that the bone was diseased higher up, I was obliged to take 


away six or eight lines more. 

“The most difficult part of the operation yet remained, 
for I had to remove the upper ends of both the bones of the 
fore-arm. 


«« My first flap being no longer sufficient, it became neces- 


sary to make another. I extended the lateral incision, at the 
outer side of the arm, carrying it downwards, along the ex- 
ternal border of the upper part of the radius. I separated the 
head of the radius from the surrounding parts: I destroyed its 
connection with the ulna; and I introduced a strap of linen 


between them, to draw back the flesh from being injured by 


the saw. I cut the radius across, close by the attachment of 
the biceps, which I had the good fortune to preserve. Find- 
ing that some medullary cells, filled with pus, remained, I re- 
moved them with a gouge, without injuring the solid bone. by 
which they were surrounded*. 4 


* The bones of the fore-arm must be cut with a small saw. The 
flesh.comes too much in the way of a large saw. The small one is 
difficult to manage; but what better can we do? And when you add 
to this the risk of cutting the vessels, which at this place pass through 
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“* T next laid the ulna bare, by continuing the lateral inci-. 
sion of the mner side of the arm, which, with that I had 
made, gave me a rectangular flap, that adhered by its base 
to the flesh on the back part of the fore-arm. I detached it 
from that part of the bone which I wished to remove. I 
separated the bone from every thing that. adhered to it; 
and having put a strap of linen around it, to protect the 
flesh, I sawed off about an inch and a half of bone, measur- 
ing from the tip of the olecranon downwards. The rest of 
the bone being sound, a few medullary cells excepted, I took 
them away, in the same manner as I had done those of the 
radius. 

“« It may easily be conceived, that the wound produced by 
this operation was enormous. It will be seen in the sequel, 
that it healed as soon as if it had been only a common wound. 
It was washed; the tourniquet was slackened; two or three 
small vessels sprang, which I secured by ligature. I brought 
the two flaps together, and secured them by two stitches of 
the interrupted suture. I put in two more, into each of the 
longitudinal wounds; one into the flap of the arm, and an- 
other into the flap of the fore-arm, on each side. That done, 
my patient was carried to bed, where a cushion of chaff, co- 
_ vered with several folds of cloth, and an eighteen-tailed band- 
age, were placed. On this the arm was laid, in a half-bent 
posture; and I covered the wounds with pledgets, dipped in a 
mixture of olive-oil and yolks of eggs, in order to prevent the — 
lint from adhering, which renders the first dressing so painful. 
Over these pledgets lint was laid, and the whole was secured 
by compresses and a bandage. The weight of the bed-clothes 
was borne up by a hoop. . 

“The wound went on favourably: in fifteen days the 
arm was put ina sling, and the man walked about where he 
pleased. The wound healed, but the arm was at first power- 
less; by degrees it gained strength. In 1801, four years 


the interosseous ligament, you will see how difficult this operation 
must be. 
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after the operation, the arm was less than the other, and three . 
inches shorter. The bones of the fore-arm had grown to- 
gether, but were not’ in contact with the humerus. The little 
finger had no feeling, from the ulnar nerve having been di- 
vided; but the man had the use of his arm so completely, 
as to be able to use it in aia in a barn, holding the 
plough, &c.*” P 

Dr. Jeffray of Glasgow, struck by the difficulty of sawing 
off the ends of the bone in this and other operations related 
by the same writer, invented a flexible saw, jointed on the 
principle of the chain of a watch, which certainly not only 
gives greater facility to this operation, but would be highly 
useful in other cases of military surgery, where the ends, or 
pieces of bone are to be cut off. He describes its operation 
as follows +i— 

‘* Having brought the bone that is to be cut fairly into view, 
by an incision, the flesh is to be separated. from it all round, 
and by the finger if possible. The needle, which it is scarcely 
necessary to say should be blunt at the point as well as on 
the edges, at the same time that it should be elastic, and 
adapted in curvature and size to the depth of the wound and 
the diameter of the bone, should then be taken in the right 
hand; and its point being brought to touch the surface of the 
bone on the right side, should be passed behind, and in con- 
tact with the bone, till, sweeping a half circle, it be felt or 
seen in contact with the bone at the other side, where it now 
may be laid hold of and drawn through. 

«« While the surgeon is thus employed in passing the 
needle behind the bone, his assistant should attend to the 
saw, by letting it through between his finger and thumb, so 
that its cutting edge shall be towards the bone. The saw 
being brought through, the needle is to be removed, and the 


* See page 109 of Park, Moreau, and Jeffray, on Carious Joints. 
+ It may be seen at Messrs. Everill and Mason’s, St. James's 
Street. 
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handles hooked on. ‘The surgeon should now place himself in 
a position to have the full use of all the muscles of his arms ; 
and having tried the saw gently, to see that its side is not to 
the bone, he should draw one end of it towards him smartly 
with one hand, and then the other with the other, till it cut 
the bone through; during which operation, the assistant. 
should hold one end only of the bone fixed, for, if they press 
upon both, they will lock the saw, and retard the operation. 
The execution of the saw will be found to exceed expectation, 
for, as it is applied round one half of the bone, its cut is ex- 
tensive. When, however, the bone is sawed nearly through 
the surgeon should either keep his hands farther separated 
from one another, than he found it necessary to do at the 
beginning, or he should give one handle of “the instrument to 
an assistant, and retain the other himself, that they may stretch 
out the saw, and thereby make it more like a straight saw, as 
it approaches the anterior surface of the bone, lest, being then 
bent too sharp, it break; of which, however, if the force ex- 
erted be not unnecessarily great, I can say there will be very 
little danger, having now used, and sometimes roughly, the 
same saw for these fifteen rex past, without either sharping 
or mending.” 

Moreau, in his operation above described, aieiddd the tri- 
ceps extensor of the arm immediately above the olecranon, from 
which circumstance the extension of the arm was in a great 
measure lost: to obviate this inconvenience, Dr. Jeffray thinks 
his chain-saw peculiarly applicable. He says, p. 190, “ recol- 
lect then the relative situation of the different parts about the 
jomt; and you will find, that, by making two longitudinal in- 
cisions only, one on each side, and of sufficient length, as 
practised by Moreau, the chain-saw can be entered at the 
wound on one side, and be conducted. by the needle across 
and in contact with the upper side of the bone, to the wound 


* See Dr. Jeffray, page 176, 178. 
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on the other ; and from whence it can be brought back, under 
the bone, with equal safety andease. You have seen the saw 
applied in this way, to the bones below the joint, as well as 
to those above: and though the swelling of the parts must 
render every step of the operation more difficult in real prac- 
tice than on the sound limb of ‘a déad subject; yet I persuade 
myself you are convinced, from what you have seen, that how- 
ever necessary it may be to lay the two lateral incisions into 
one, by a transverse cut, before the straight saw can be applied, 
few cases will occur requiring a transverse incision, if the chain- 
saw be used.” To avoid the division of the ulnar nerve, he 
recommends the external lateral incision being made exactly in 
the course of the nerve, which is then to be dissected from its 
attachments, and drawn to one side or the other, as may be 
most convenient *. 

In recommending this operation occasionally to be per- 
formed, I wish it again to be understood as requiring consi- 
derable precaution and attention, more so than the excision of 
the head of the humerus; for injuries of the joint of the 
elbow less frequently do well after gun-shot wounds than of the 
shoulder; and if every precaution cannot be taken, it is better 
to amputate at first, than, after a severe operation, and consi- 
derable suffering, to be obliged to execute it to great disad- 
vantage. 


The following cases of excision of the elbow and knee 
joint I have just received from Mr. Crampton+, and have 
great pleasure in introducing them. 

‘‘ Alexander Gordon, 90th regiment, aged 23, was admitted 
into the Royal Infirmary, Phoenix Park, Dublin, on the 2d of 
January, 1823. To avoid the description of appearances, 
with which every medical man is but too familiar, it may per- 
haps be sufficient to state, that it would be difficult to find an 


* See Dr. Jeffray, page 206. 
+ Cases of the Excision of Carious Joints, by P. Crampton, F.R.S_ - 
Surgeon-general to the Forces in Ireland. 1827. 
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individual in whom the ‘ scrofulous aspect’ was more dis- 
tinctly marked. He was sent to the General Hospital on 
account of true scrofulous white swelling of the right elbow 
joint. The disease was of about ten months’ standing; the 
swelling extended at least a hand’s breadth above and below | 
the joint; suppuration had taken place over the inner condyle 
of the humerus, and the opening had degenerated into a 
large and irregular ulcer, at the bottom of which the bone 
could be felt in a state of caries. The man’s general health 
was much impaired, his pulse was 120, and feeble; he had 
night perspirations, and, in a word, was far advanced in hec- 
tic fever. It was determined, in consultation, that the only 
chance of preserving his life was by sacrificing the limb, and 
he was sent into the General Hospital, in order that the 
operation might be performed. J thought this was a fair case 
for performing Mr. Park’s operation, and having obtained the 
man’s consent (who declared ‘ that he would willingly suffer 
any pain or risk for the chance of saving his right arm’), the 
operation was performed on the 4th of February, in the pre- 
sence of the greater number of the principal surgeons, both 
civil and military, of Dublin. The patient was placed (as 
recommended by M. Moreau) upon his belly on a table 
covered with a mattress, and pillows so arranged as to make 
his posture as little inconvenient as possible: the diseased arm 
hung over the edge of the table, presenting its posterior and 
inner surface to the operator. The brachial artery being © 
compressed by an assistant, an incision was now made along 
the spine of the inner condyle, commencing about four inches 
above, and terminating about two inches below its tuberosity. 
This incision passed through the centre of the ulceration, and 
laid bare the ulnar nerve, which was carefully raised from its 
groove, and drawn to the inner side of the incision*. A 
similar incision, parallel. to the first, was made on the outer 


* «From neglecting this precaution in M.Moreau’s case, the ulnar 
nerve was cut across, and the ring and little finger were deprived of the 
powers of motion. 
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side of the humerus, and then a transverse section, which cut 
through the tendon of the triceps muscle, immediately above 
its insertion into the olecranon, connected the two longitudinal 
‘incisions, so that the wound represented pretty accurately the 
letter H ; the lateral incisions, however, being slightly incur- 
vated, so as to follow the bend which the fore-arm made with 
the arm. The upper flap, consisting of the lower extremity 
of the triceps muscle, the thickened and diseased cellular 
substance, and integuments, was raised from the flat surface 
of the humerus, to which it had a very slight attachment. 
The lower flap was separated in the same manner, so as to lay 
bare the upper extremity of the ylna and radius. The scalpel 
laid on its flat was now pushed between the flexor muscles and 
the bone on its anterior surface, at the distance of three 
inches above the tuberosity of the inner condyle, and retained 
in this.situation by an assistant. The saw was then applied, 
and the bone was divided immediately over the flat surface of 
the knife, which served as a protection to the muscles be- 
neath. ‘The separated portion of the humerus was now raised 
with the utmost ease by the finger and thumb of the left hand, 
while the capsular and lateral ligaments, degenerated to the 
state of a lax cellular substance, were separated by running 
the knife round the condyles, keeping the edge as closely as 
possible to the bone. The lower extremity of the humerus 
being removed, the articulating surfaces of the radius and 
ulna were completely exposed; but, with the exception of the 
cartilage which covers the olecranon (which was partially 
eroded), every thing appeared sound. The olecranon was 
now removed, and the’ wound was spunged out., As there 
was no bleeding which rendered it necessary to have recourse 
to a ligature, the flaps were laid down, and secured to each 
other by four points of suture. The fore-arm was placed at a 
right angle with the arm; the wound was covered with 
pledgets of lint wetted with spirits and water, and the man 
was laid in bed, with the arm supported on a suitable pillow. _ 
‘ He passed the night remarkably well. Suppuration, 
2M 
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attended with a very slight degree of symptomatic fever, set 
in on the fourth day ; but, so favourably did every thing pro- , 
ceed, that on the ninth day he sat up in his chair, the arm 
being supported in a tin case, which IT had constructed for the 
purpose. _ The wound, however, was slow in healing, no 
doubt from the bad constitution of the patient; I sent him 
therefore to the sea side five weeks after the operation, and 
there he recovered so rapidly, that on the following week he 
walked into town to see me, a distance of nearly five miles. 
He continued to reside at the sea side for three months, 
walking into town and.returning on the same day once a week. 
On the 18th of September he returned to the King’s Infirm- 
ary, in order to pass the board of general officers at the Royal 
Hospital for his discharge. At this time the wound, with the 
exception of a small superficial ulceration about the place 
which had been occupied by the inner condyle, was completely 
closed; the arm, when allowed to hang by the side, retained 
nearly a semiflexed position, but by a voluntary effort he was 
able to give a slight degree of flexion to the fore-arm,. so as 
to lessen the angle which it formed with the arm. He had 
the use of the fingers, so as to be able to use his knife and 
spoon; and on the 27th of November 1823, he signed his 
own discharge with the right hand. While waiting in the 
hospital for a party, with which he meant to march to his 
native county in the north of Ireland, a large abscess began 
to form on the loins. Before he left the house it had acquired 
the size of a twopenny loaf; he marched, however, with the 
party, and I have heard nothing of him since that time. It 
is scarcely necessary to observe, that the occurrence of a 
scrofulous abscess in the loins could have no sort of connec- 
tion with the operation; and that so far from throwing any 
discredit upon it, it seems to show, that, even in a constitution 
so decidedly bad, the operation may be performed with safety 
and advantage. 

‘¢ The success which attended this operation naturally led 
me to extend it to acase of greater difficulty; accordingly, 
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on the 7th of May 1828, I performed the operation of re- 
moving the knee-joint in the case of Susan Conolly, a patient 
in the County of Dublin Infirmary. 

‘* The particulars of this case are extracted from the hos- 
pital book, into which it was entered by the resident pupil. 

“« Susan Conolly, et. 23, of a strumous habit and emaciated 
appearance, marked by several scars of scrofulous ulceration, 
some of which are still open on the left hand and arm. The 
right knee is considerably enlarged, of an irregular shape, 
projecting much to the inner side over the head of the tibia, 
and measuring three inches and a half more than the sound 
knee; the surface smooth, white, and shining, but marked by 
the ramifications of large blue veins. Severe pain, much 
increased by pressure, or by the slightest motion, is felt 
through the joint: a small ulceration under the inner hamstring 
discharges a great deal of thin, greenish-coloured matter ; the 
joint is permanently contracted, the leg forming a very acute 
angle with the thigh; pulse 96, and feeble; skin rather hot; 
tongue white with red edges; appetite bad; tendency to dia- 
rrhoea; gets but little rest, from the pain of the limb ; cata- 
menia not present for the last two years. Disease commenced 
about twelve months ago ; but the contraction of the joint, the 
severe pain, and the alteration of her health are but of six 
months’ standing. The usual treatment had been adopted, 
but without even temporary relief; for the last six weeks shé 
has had regular attacks of hectic fever, accompanied with 
profuse perspirations and diarrhoea, which even opium does 
not control. 

‘“‘ Having stated to my colleagues the grounds on which I 
proposed to substitute excision of the joint, in this case, for 
amputation, and obtained their concurrence, I proceeded to 
perform the operation in the following manner. An incision, 
commencing about three inches above the outer condyle, and 
a little below the axis of the femur, was continued to about 
an inch below the head of the fibula. The acute angle, 
which the leg formed with the thigh, necessarily gave to this 
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incision the form of a crescent. In making the incision. the. 
knife was carried down to the bone: a similar incision was 
made on the inner side of the joint. The lateral incisions, 
were united by a transverse cut carried below the patella. 
The flap, thus formed, was raised by a rapid dissection, and 
the cavity of the joint was completely exposed: for the extent 
of more than three inches above the condyles the femur was 
without periosteum, the purulent matter lying in contact with 
the naked bone. At the point where the periosteum appeared 
to be united with the bone the saw was applied and the bone 
was divided, the soft parts being protected by a spatula which 
was passed between the muscles and the bone. The separated 
portion of the femur was now dissected out, and so slight were 
its connections with the soft parts, that this part of the opera- 
tion, which I expected would have been attended with some 
difficulty, was effected with the greatest ease. The articulat- 
ing surface of the tibia was now fully exposed: it was totally 
deprived of cartilage, and was in a state of caries. By means 
of a strong and short knife, such as is used by shoemakers, I 
was enabled to pare away about half an inch of the head of 
the tibia, the cancelli of which were loaded with a lardaceous 
matter, and with pus. 

‘“« The cavity of this great wound was now sponged out, 
when, upon minutely examining the cut surface of the femur, 
L found that the cancelli were diseased and filled with pus, 
and that posteriorly the periosteum was detached from the 
bone. I therefore sawed off about an inch and a quarter 
more of the femur. On placing the extremities of the femur: 
and tibia in contact, the flap, containing the patella, was found 
to be about three inches too long; and as the patella itself 
was totally deprived of its cartilage, and in a state of caries, 
the exceeding portion of the flap, including the patella, was 
removed by a transverse incision. No artery was divided 
which required the application of a ligature. The flap was 
retained in its position by two points of the interrupted suture, 
and compresses wetted in spirits and water were laid over the 
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wound. ‘The limb was now placed in position in one of 
Assallini’s ‘ carrying splints,’ which had previously been care- 
fully adapted to the size and length of the limb, it extended 
from above the trochanter major on the outside, and from the 
ramus of the pubis on the inside to about four inches below 
the foot; it was supplied with a.sole piece, which supported 
the foot, and was carefully padded with a mixture of baked 
hair and wool. 

‘¢ The woman bore the operation, which was by no means 
tedious, with great fortitude; and indeed, when it is consi- 
dered that very little muscular structure, and no large nerves 
or blood-vessels were divided, it is probable that the pain was 
much less than is attendant upon an amputation of the thigh. 
However this may be, it is certain that the operation was 
succeeded by but little constitutional disturbance; and, to the 
great surprise of every one who witnessed the progress of the 
case, this great wound united by the first intention, and was 
healed in less than three weeks. The patient’s health conti- 
nued to amend rapidly until the 12th of September, when she 
had a rigor which ushered in an attack of erysipelas, that 
affected the leg and thigh. I may observe (in passing), that 
erysipelas was, at that time, prevalent to an unusual degree 
‘in the Meath Hospital, and in all the hospitals in Dublin. 
The erysipelas, however, was succeeded by abscess, which 
burst through the old sinus in the ham, and continued to 
discharge for three or four weeks, and then healed. The 
woman’s health, which had greatly declined during the for- 
mation of this abscess, began to amend as soon as it had 
ceased to discharge; aud in the month of November she was 
able to go about the hospital, the limb being supported by a 
splint, so constructed that the weight of the body was thrown 
on the tuberosity of the ischium. No degree of union, how- 
ever, had taken place between the bones; and while she 
remained in hospital she suffered two or three attacks of 
erysipelas, much slighter however than the first, but each of 
which terminated in the formation of matter, which escaped, 
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either through the old sinus, or through a small aperture which 
was formed in the anterior and upper part of the cicatrix. 
She was discharged from the hospital on the 27th of June 
1824, in very good health, but no bony union had taken place 
between the femur and tibia. In the winter of 1825-6, hear- 
ing that her health had very much declined, and that she was 
living in great poverty, in a damp cabin in the country, I had 
her brought up to town, and she was readmitted into the hos- 
pital. 

She was now in a wretched state of health; she had suffered 
repeated attacks of hemoptoe, and had cough, with purulent 
expectoration and night sweats. She had no pain in the limb, 
but there was a general thickening about the joint, as if the 
disease had been reproduced, and the sinus in the ham conti- 
nued to discharge a thin whey-coloured matter. .By suitable 
attention her health again rallied, and she returned to the 
country in the month of May 1826. Shortly after her return 
I was informed that her health again declined, and that she 
died some time in the month of July 1826, just three years 
and two months after the operation. 

“‘T would just observe, that were I to repeat the operation 
of excision of the knee-joint, I should adopt a different mode 
of operating from that which I employed in the cases of 
Conolly and Lynch. 

« T am satisfied, from repeated trials upon the dena subject, 
that the operation can be most safely and rapidly executed by 
separating the condyles from all their attachments, previously 
to sawing the bone ; as soon, therefore, as the flap containing 
the patella is turned upwards, the edge of the knife should be 
carried round the condyles, close to the bone, so as to divide 
all the ligaments which connect the femur with the tibia; the. _ 
tibia can then with great ease be pushed backwards, and as 
much of the projecting condyles can be removed as the ope- 
rator may think necessary.” 
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, Amputation of the Fore-Arm. 


Wounds of this part are frequently more serious in their 
results than their appearance at first gives reason to suspect ; 
and the operation of amputation becomes in general a second- 
ary, rather than a primary one, from the subsequent evils 
demanding it; and the principal one arises from the con- 
stitution becoming affected, so as in time to endanger life. 
For, although the fore-arm is liable to more complicated in- 
juries than the upper arm, still it is quite under our manage- 
ment. The two bones can be more easily got at, and pieces 
extracted with ease ; the arteries, particularly the radial and 
ulnar, can be cut down upon, and, except at the upper part, 
secured without any difficulty. The interosseal, ulnar, and 
radial arteries can and ought to be fairly tied whenever they 
bleed, at any sacrifice of muscular parts; and the fascia may 
be divided freely in every direction, as it may be found to im- 
pede the discharge of matter, or cause other inconvenience to 
the patient. An advantage arises also from the number of 
the arteries supplying the lower part of the limb, for if one 
be wounded, another, and perhaps two, remain to support 
and nourish the parts below, which, from the free commu- 
nication of the palmar arches, is readily effected ; mortification 
of the fingers therefore seidom or never takes place, from 
wounds of the fore-arm. | 

These observations will show that amputation is seldom 
considered necessary after wounds from musket-balls, A 
fracture of both bones of the arm, with a division of the ar- 
teries, is, perhaps, the only case from a wound by a musket- 
ball, in which it may be legitimately performed as a primary 
operation ; a wound of one artery with fracture of both bones 
‘is not sufficient, as the artery should be fairly tied at both ex- 
tremities as soon as the injury be ascertained, and which per- 
haps may even be only suspected from the want of pulsation 
at the wrist. . 

If both the radial and ulnar “arteries be wounded by a raking 
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musket shot, it may, under certain circumstances of great 
extent of injury, as a ball passing from the wrist to the inside 
of the elbow-joint, be necessary to amputate. I would recom- 
mend in most cases, in the first instance, both vessels being 
secured at each end by regular incisions for the purpose, and 
the arm only removed if gangrene supervened. The stuffing 
of the fore-arm with blood, in consequence of the wound of 
the vessels, without fracture, is not a sufficient cause for ampu- 
tation, as relief can be obtained by free incisions. 

Cannon-shot seldom strike the fore-arm without doing such 
injury as demands amputation, if they do not carry it away ; 
arising, I conceive, from the two bones being so near the out- 
line of the arm for two-thirds of its length, and allowing of no 
recession from the elasticity of parts before the impulse of the 
ball. From the firmness with which the parts are bound to- 
gether, there is, in general, a greater laceration, which with 
fracture even of one bone may render the operation advisable. 
If the muscles composing the thick part of the arm only be 
carried away, even with division of one or more vessels, the 
operation is not imperiously called for, until other circum- 
stances arise which may render it necessary. _ 

When the hand is carried away below, or at the joint of 
the wrist, the operation is required instead of attempting to 
cover the end of the radius and ulna, or pentane one range 
of carpal bones. 

A. wound of the carpal end of the ulna opening into the 
joint of the wrist does not demand amputation, for the ulna 
enters so little into this joint, that with due care it may be ex- 
pected to do well with some little loss of motion. The destruc- 
tion of the radius is of more consequence, and if the joint of 
the carpus be opened, and the radius, the scaphoides, and 
lunare, also destroyed, the operation is generally requisite. If 
the ulna and radius be both injured, in the same manner, it is 
necessary as a primary operation. 

Wounds, by musket-shot, of the lower range of bones of 
the carpus, do not require amputation. I have seen numbers 
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of them do well and recover, with some little loss of motion of 


__ the wrist, and of the fingers to which the tendons that may be 


divided were going ; but even this is in some measure removed 
in time, by the connection there is between all the flexor and 
extensor tendons of the hand. 

The operation being determined upon, a question has 
arisen, at what part it should be performed; and here the 
practice of some of the English and French surgeons differs 
materially. | | 

There are two places of general election, one near the 
joint of the wrist, in the lower third; the other near the . 
elbow, in the upper third of the arm: the one performed in 
muscular, the other in tendinous parts. And this difference of 
substance causes the difference of opinion in question. 

It has been already stated, when treating of ‘‘ Amputa- 
tion,” that many, indeed a great part, of the French surgeons 
do not endeavour to effect union by the first intention, but 
gradually cause the parts to approach each other by means of 
bandaging ; they then place some lint on the incised muscles 
and integuments, and wait for suppuration, granulation, 
and the subsequent approximation and adherence of the 
wound. 

he British surgeons, on the contrary, lay down the parts 
after every amputation, and endeavour to unite them. 

The French surgeons, and particularly Baron Larrey, de- 
clare, that amputation at the lower part of the wrist does not 
succeed ; and recommend that the operation should be per- 
formed in the fleshy part above; and this not only when the 
injury has been inflicted by cannon, but by musket or grape 
shot, and without reference to the apparent soundness of the 
part. They support their opinion by the result of their practice, 
which they state to be unfavourable to the lower operation, 
and generally attended with disease of the bone, formations. of 
matter, and other evils that frequently render another opera- 
tion advisable, or at least leave the stump, in many instances, 
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painful and useless. The reason for this is supposed, by 
them, to arise from the aponeuroses of the muscles, the fascia 
binding down the tendons and the periosteum of the bone, - 
being torn up to a greater distance than is generally con- 
ceived ; in consequence of which, matter is formed amongst 
the tendons, or caries of the bone takes place to a considera- 
ble extent, or there are large exfoliations with a tedious cure ; 
all of which they say they avoid by cutting higher up in the- 
thick part of the fore-arm. 

I admit that accidents of this kind may occasionally happen, 
but the surgeon can in general judge with sufficient cer- 
tainty whether they have occurred or not; and no one would 
perform the operation from choice, if he considered the perios- 
teum to be separated, or even slit up from the bone, above 
where he intended to saw it off, or the fascia torn to any consi- 
derable extent. But I cannot coincide in the opinion that these 
accidents occur frequently; or, if they do occur, that they are 
so detrimental under proper treatment; for my own expe- 
rience, and that of the medical department of the British army, 
is in direct opposition to that of the French surgeons. As the 
nature of wounds must be the same in both armies, the differ- 
ence of success must be looked for in the mode of treatment, 
and here I think it will be found. The British surgeons 
bring the flaps together, cover the bones and ends of the 
divided tendons, and endeavour to- obtain as much union as 
. possible by the first intention. The French, on the contrary, 
do not lay the parts down in contact; they are merely ap- 
proximated by drawing the integuments and muscles forward, 
and suppuration is awaited. This I conceive to be the error; 
for, however valuable this mode of proceeding may be under 
certain circumstances, it is here detrimental. There is but 
little muscle to granulate, the greater part is tendon and cel- 
lular substance: tendons will unite to each other, or to fresh 
incised parts, but they will not granulate, and in the attempt 
to attain it, the bone becomes uncovered, the periosteum re- 
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cedes from its edge, and it will then-exfoliate: if abscesses | 
form near it from-the disease of the tendons or periosteum, ca- 
ries may ensue for a considerable distance, and the train of 
evils usually attendant on the flat stumps of the more ancient 
surgeons. This I consider to be the real cause of the ill suc- 
~ cess of the French surgeons ; and whenever they will lay down 
the flaps in apposition in fair cases for the operation, I am 
‘confident they will succeed in the same manner as we have 
done in the British army. 

I must dissent from the opinion that a short stump is as 
good as a long one, for I have seer the most decided utility 
from the latter; and perhaps the relation of the following 
cases will best exemplify the value of the operation, both as 
to its safety and use. -. 

Two private soldiers in America, supposing they would 
be discharged the service, placed their left hands on the 
muzzles of their firelocks, and destroyed the joints of the 
wrist, fracturing the articulating extremities of the radius and 
ulna. I took off the arm of each at its lower third, by the 
flap operation, hereafter to be described, and in three weeks 
they were both weil, and able to do the duty of necessary- 
cleaners to the whole regiment, which they were ordered to 
perform as a mark of ignominious punishment. On the land- 
ing of the British army in Portugal, in 1808, their usual 
duty haying of course ceased, these two fellows were attached 
to me as batmen, to load and take care of the public mule, 
with the medicines and instruments committed to the charge of 
the surgeon: this they did extremely well, lifting with a hook 
fastened to the cuff of the coat of the left arm very great 
weights, supporting them also above their heads on the face of 
the naked stump, whilst they tied the ropes that retained them 
with the right hand. They would even press the girth forci- 
bly against the belly of the mule with the stump, whilst they 
buckled the saddle with their remaining hand ; a proof that 
the stump was as sound and as well covered as it was possible 
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any thing could be, by the art of surgery. In fine, I can 
with truth assert, I never saw the operation fail when exe- 
cuted in the following manner, and it ought not to be done in 
any other. . | 
The arm being placed in the intermediate position between 
pronation and supination, with the thumb, if it remain, upper- 
most, so that the radius and ulna are in one line, and firmly 
held by an assistant ; a catlin (two inches longer than the usual 
size, if it can be procured) is to be entered close to the inner 
edge of the radius, and brought out perpendicularly below at 
the inner edge of the ulna: the knife is to be carried forward on 
a parallel line with the bones for half an inch, and then made to 
cutits way out with a gentle inclination,'so as to leave a semicir- 
cular flap. Thecatlin ts to be again introduced on the outside, 
at the same wound, and pushed out below in the same manner, 
the end of the knife being brought out at the wound made by 
the first incision, which is easily accomplished, as the point of it 
passes the ulna by turning the arm alittle inwards. These two 
flaps are to be turned back equally to the point of entrance of 
the knife, where the interosseal ligament and any muscles or 
tendons not cut by the incisions for the flaps are to be divided ; 
the bones are then to be cleared, the retractor run between 
them, the flaps kept back, and the two bones sawed across at 
the same time. The radial and ulnar arteries will be found 
on the inner flap, and as by the inclined cut of the flap they 
may be wounded by the edge of the knife higher than where 
they are absolutely divided, it is advisable to tie them high, 
and cut off with the scissors any long portion that may be 
below the ligature. The tourniquet may now be loosened or 
taken off, when the interosseal artery will show itself between 
the bones on the inside, and perhaps another on the outside. 
If the tendons hang long they are to be cut off with the 
scissors. The wound being thoroughly sponged with cold 
water, the two flaps are to be placed exactly in contact: some 
straps of adhesive plaister, a slight compress, and a few turns — 
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of a roller, retain them in their situation, and in a very short 
time, frequently a fortnight, the cure is accomplished. 

When the operation is to be performed above the middle 
of the arm, it is best done by the circular incision, as follows. 

The arm being placed with the thumb uppermost, an as- 
sistant must retract the mteguments as much as possible, 
whilst the operator makes one circular incision through them, 
which must be then fairly pulled up or separated from the 
fascia below for nearly an inch. The edge of the knife 
being inclined inwards, the muscles on the inside of the arm 
should be divided at one slanting cut down to the bones; the 
same on the outside and upper part. The boneis then to be 
cleared by. separating the muscles from it, until it is obvious 
they will meet over it when sawed. The interosseal ligament 
is next to be divided with the catlin, and the retractor passed 
between the bones, by which the integuments and muscles are 
to be well kept back, and the bones then sawed through at 
once, and the stump dressed as usual; or the operation may 
be performed nearly after the manner in which it was done 
lower down; or the lesser amputating knife may be used, by 
cutting obliquely from without inwards until the flaps shall be 
sufficiently large to meet with a thick cushion over the ends 
of the bones when sawed off: this method also makes a good 
stump, but I think the other preferable for young operators, 
as it will better cover any defects, or avoid the appearance 
of irregularity on the face of the stump. 


Amputation of the Metacarpus and Fingers. 


Gun-shot wounds of the hand are particularly disagreeable, 
in consequence of the tendency they have to bring on trismus, 
or locked-jaw ; and to avoid this, in many instances, the hand 
has been removed, when it might otherwise have been in part 
saved. The difficulty attendant on the removal of the heads 
of the metacarpal bones from the joint of the carpus, or of saw- 
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ing off the bones with the metacarpal saw, has been another 
cause of the frequency of the operation above the wrist. 

The advantage of two or three fingers, or of the thumb 
and two fingers, or even the fore-finger, is so great, that much 
ought to be attempted and hazarded to save them; and it is 
generally allowed that few wounds from musket-balls occur, 
in which amputation of the hand is necessary. 

The tendency to tetanus or trismus is to be obviated in 
some measure by freely cutting up the palmar aponeurosis, 
removing all spicule of bone, and by keeping the wound open 
preventing the collection of any matter under the fascia, or 
expansion of the tendons. The fear of wounding the arteries 
ought not to be indulged; it is advisable to avoid them if pos; 
sible, but this immunity should not be acquired at the hazard 
of causinga greater evil; for they are secured, if injured, with 
tolerable ease; and if the incisions be made in the direction of 
the bones and flexor tendons on the inside of the hand, when 
they are required on that side, no hemorrhage can ensue, that 
may not be readily commanded by the ligature, or a small 
graduated compress. 

A musket-ball passing fairly through the hand, generally 
fractures two of the metacarpal bones; it sometimes merely 
fractures them by passing between them, and I have seen a 
ball pass through between two bones without breaking either 
of them. Two are generally injured, one more than the other; 
but it is not necessary to amputate as a primary operation 
for this cause alone, whatever circumstances may render it ne- 
cessary to do afterwards; on the contrary, the wounds should 
be enlarged, the broken pieces of bone removed, and the 
most vigorous antiphlogistic measures adopted. 

When cannon-shot, splinters of shells, or grape-shot strike 
the hand, it is generally the reverse; amputation of one kind 
or other is necessary, but seldom of the whole hand. Either 
the thumb and fore-finger, with its metacarpal bone, or the 
two outermost fingers, or the two centre ones, are destroyed, 
and require amputation: or, both the flexor and extensor 
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tendons are cut across, and hanging out of the wound, the 
joint of the wrist is opened into, and the skin of the hand 
much torn; there is also in general considerable hemor- 
rhage, which continues to ooze, although the blood is not 
thrown out per saltum; the bones are found totally de- 
stroyed, and as the hand is frequently bent or closed, the fin- 

gers are often also wounded. Amputation is in this case to 
be performed as soon as possible, for the sooner the wound 
becomes a clean incised one, the better. When the metacar- 
pal bones of the three outermost fingers are destroyed, the 
thumb and fore-finger are worth preserving. 

The little finger is occasionally to be kept, when the two 
middle ones are sawed off, and in taking away the two outer- 
most fingers, the next metacarpal bone is not to be removed, 
even if it be alittle injured; the tearing up of the integuments 
is not of so much consequence as is believed, and in perform- 
ing the operation of removing any two bones, flaps may fre- 
quently be procured, partly on one side, partly on the other, 
when a whole one cannot be obtained from either. The open- 
ing into the joint of the carpus will do well in most instances, 
if skin can be procured to cover the joint injured: in fact, the 
hand is so valuable, and is so much under the command of | 
the surgeon, if attention be paid to it at first, that much ought 
to be hazarded to save it. The removal of the hand is also a 
Jast resource, after every attempt has failed. 

The metacarpal bones and fingers may be removed in two 
ways, by sawing the bones across, or dislocating them from 
their articulation at the carpus. Both these operations have 
frequently been found extremely difficult and tedious; and it | 
was in consequence of this, and the anguish suffered by the 
patient, that the removal of the whole has been occasionally 
practised in bad wounds of the hand. . 

The metacarpal saw is the only instrument: given to mili- 
tary surgeons for the purpose of sawing these bones; and in 
consequence of the small size of the teeth, and the unsteadiness 
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of the bone, it becomes a most unpleasant operation. I have 
seen a surgeon work for twenty minutes at two metacarpal 
bones with this instrument, to the unspeakable torment a the 
patient, and his own serious annoyance. 

This part of the operation may in some instances be ma- 
terially shortened, and rendered less painful, by the adoption 
of one of Mr. Hey’s convex saws, or of the crown of the tre- 
phine instead of a saw; and if one be chosen for the purpose, 
as recommended by Mr. C. Bell in his Operative Surgery, and 
by Mr. Wardrop in the 4th vol. of the Medico-Chirurgical 
Transactions, it will answer much better. The instrument is 
prepared by cutting away two-thirds of the head of asmall tre- 
phine, so that the remaining third may form a saw, which, 
when the centre pin is fixed in the middle of the bone, will cut 
it through nearly in a straight line. When the bone is much 
shattered by the shot, and destroyed near to the joint of the 
carpus, it will often be impossible to find a part of the bone 
on which the pin can be fixed, so as to allow the saw to work: 
and the removal of the head of the bone will not be less diffi- 
cult, if it be of a middle finger; and in a case of this kind, 
Mr. Hey’s saw will be very useful. When the thumb is de- 
stroyed in this manner, it is much the easiest way to remove it 
at the joint of the first phalanx, corresponding to the meta- 
carpal bones of the fingers with the wrist; the same with the 
little finger, or when the two outermost or even three outer- 
most fingers are to be removed. —The metacarpal bone of the 
fore-finger should always be sawed off as long as possible when 
the thumb remains—and it is always advisable to do so with 
a middle finger, as it is very difficult to dislocate one bone be- 
tween two others, whereas commencing from the outside, it is 
done with less trouble. The preserving the articulation invio- 
late especially supports the remaining fingers, and leaving a 
part of the metacarpal bone of the fore-finger is of great 
utility, in giving strength and a freer motion to the thumb. 

As there is always a laceration in gun-shot wounds of the 
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hand, even from ‘musket-balls, but more particularly from 
shells or shot, the incisions will not be very direct, or accord- ) 
ing to rule; and the skin torn up, must be considered as in- 
clined to adhere when laid down, if it be not much bruised. 

The first phalanx of the thumb requiring to be removed, 
an incision must be made on the back of the hand on the in- 
side of the bone, commencing between the thumb and the 
finger, carried down to the joint of the carpus, and brought 
over with a gentle slope to the outside. A. similar incision in 
the palm of the hand joins the point of this slope, and the 
muscles are to be divided close to the bone. The flap over the 
joint of the thumb, formed by the slope of the integuments, is 
to be pulled a little back, the external lateral ligament cut into, 
and the thumb bent and pressed a little inwards, when it will 
readily be separated by cutting through the capsular ligament, 
and any adherent ligamentous or muscular fibres; the com- 
pression on the brachial artery is to be taken off, the vessels 
tied with single threads, and the parts brought together with 
adhesive plaister and bandage. 

In the removal of the two centre metacarpal hones near 
their middle, two transverse incisions are to be made on the 
back and palm of the hand, a little nearer the fingers than 
where they are to be sawed through, and these incisions are 
to be exactly the width of the two bones; the skin is to be 
dissected back to the place where the bones are to be sawed, 
and a longitudinal incision 1s then to be made on each side of 
the two bones to be taken away, between the fingers and into 
the palm of the hand, so as to join the transverse cut inside. 
Care is now to be taken that the tendons running to the fore 
and little fingers are not injured, as the soft parts belonging to 
the fingers to be removed are cut through; the saw or trephine 
is now to be applied and the bones cut across. The little flap 
saved on the upper and under part will cover the sawed 
bones, and the skin saved at the sides will cover the bones 
remaining with the help of a strap of adhesive plaister, so as 
to leave only a line of incision everywhere. If the na- 
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ture of the wound will not allow the flaps to be made from 
every side in this way, each flap may be taken from above or 
below, as circumstances will permit. 

Removing the middle metacarpal bone alone, must be done 
nearly in the same manner, but with more care, so that the ar- 
ticulations of the adjacent fingers be as little injured as possible. 
It must be recollected that there is a wound through the hand, 
and that skin cannot be saved at will; it must, therefore, be 
kept either from the back part or inside, as will be most con- 
venient, which, in almost every case in the hand, will some- 
what vary the first incision. 

If there were no wound through the hand, the best man- 
ner of removing the diseased bone would be by a circular in- 
cision round the root of the finger, and continued down the 
back of the hand, when the diseased bone is to be dissected 
out. 

If the articulating heads must come out, a strong but thin 
scalpel is to be used, and pushed in between the bones, the 
ligaments being cut through above, below, and at the sides; 
care should be taken in the efforts to get out the heads of 
these bones, not to dislocate the other fingers, or to injure 
them as little as possible, and the cavity of the joint of the 
carpus should be covered by a flap or flaps, if they can be 
obtained. 

The outer fingers are easily removed at the joints com- 
mencing from the outside, and when the ligaments on the in- 
side are cut, dislocating them outwards. 

The most satisfactory case of the hand I have ever had 
was of this kind, at the battle of Salamanca. The man had. 
been struck by a grape-shot, which shattered the metacarpal 
bones of the little and ring finger, grazed the middle finger, 
and tore up the integuments on the palm and back of the 
hand. He was in great pain, and it was intended to remove 
the hand, when I conceived there was a probability of saving 
the two fingers, and the thumb, although no regular flaps could 
be made to cover in the wound. By cutting some parts on 
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the inside, others on the outside, I managed to cover in the 
joint of the carpus, replace the torn integuments on the back 
of the hand, and then waited for granulations to cover the ex- 
posed part of the metacarpal bone of the middle finger. At the 
end of two months he was cured, with the use of the thumb 
and fore finger, and considerable motion of the middle finger, 
and was very grateful for the attention paid to him. 

The joints of the first phalanx of the fingers with the meta- 
carpal bones may be removed by making a flap on the upper 
or under part; in either case making the edge of the flap the 
depending part by the position of the hand. 

When the flap is made from the back of the finger, the 
bend of the joint shoald be ascertained ; from this point an 
incision is to be made along each side of the finger for about 
an inch, in a semilunar form, and the angle of these two joined 
by a transverse incision underneath, when a flap can be raised 
of sufficient size to cover the wound after the bone has been 
removed. This flap being turned back, the extensor tendon 
divided, and the joint laid bare, a semicircular incision is to 
be made on the under part, so as to divide every thing down 
to the bone. The joint should now be a little bent: to show 
its exact position, the ligamentous attachment between the 
bones, on each side connecting it to its fellow, cut through, 
and the lateral ligament divided, when the joint will be easily 
dislocated. Two small vessels will often require a single 
thread, sometimes even a pinch from the forceps will be suf- 
ficient to stop the hemorrhage. The flap is to be brought 
down or raised up, according as it is formed from the fore or 
back part of the finger, and retained by adhesive plaister. 

If skin to form the flap in this way cannot be saved, the 
operation may be done by a circular incision, or by two semi- 
lunar flaps on each side, but the former method is preferable : 
I have never found it necessary to remove the cartilage, and 
it renders the operation more painful. 

If the flap unite by the first intention, it will not adhere to 
the cartilage, but slide over it for some time, a little fluid be- 
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ing interposed, which will gradually be absorbed, and the in- 
teguments become firm. 

The other joints of the fingers are to be removed in the 
same manner, taking particular care to cut into the joint on 
the side, through the lateral ligament, by which it is firmly 
connected, when it may be readily dislocated, by moving it in 
an opposite direction. 

It is generally best to remove these bones at the joints; 
but where the injury just includes the joint, and no more, it 
is proper to saw them off below it: this operation may be 
done by a circular incision ; and the trephine, or the straight 
metacarpal saw, may be used ;.both are troublesome, but the 
metacarpal, or the fine straight saw, is the best, as there is 
room to steady the bone and space for its motion. , The soft 
parts should be defended by a slip of pasteboard, placed be- 
tween them and the teeth of the instrument, especially when 
the metacarpal or metatarsal bones are to be divided. A 
facility in sawing is sometimes acquired by turning the teeth 
of the saw inwards, towards the concavity of the handle, and 
passing the saw to the inside of the part to be removed. 
These operations, although apparently trifling, require as 
much practice on the dead body, and as much attention on 
the living, to perform them well, as others of far greater im- 
portance. 
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THE following cases, by Mr. Boutflower, should have been 
printed in succession to those on the same subject, page 273; 
but were at the time mislaid. They are given in the form of 
an Appendix, from their being so strongly illustrative of the 
disease in question. 


Owen Sweeney, 2d battalion, 90th regiment, st. 19, was 
wounded by a musket ball, on the 18th June, which carried 
offa great portion of the little finger of the left hand, and 
wounded the ring-finger; the former was amputated at its 
metacarpal articulation, on the following day. Between the 
period of his quitting Brussels, July 5th, and his arrival at 
Colchester, on the 14th, a collection of matter had formed 
above the annular ligament of the carpus, which broke spon- 
taneously and discharged freely ; he had at this time a most 
unhealthy aspect ; but his appetite was good, and he did not 
complain. Bark was prescribed for him, and a pint of porter 
allowed daily. On the 24th, a second collection of matter 
pointed about the middle of the back of the fore-arm, which 
was evacuated; and, on the 26th, a third, about an inch 
higher up, which was treated in like manner: the whole dis- 
charged good healthy pus, and his health rather improved. 
As he was not confined to bed, but walked a good deal about, — 
there being many more severe cases, I only occasionally saw 
him. On the 29th, I was informed that in the preceding 
night there had been a hemorrhage from the several abscesses, 
which, however, was soon suppressed ; I found him looking 
extremely ill; the discharge very fetid, and mixed with blood. 
The limb was enveloped in cold compresses, and a tourniquet 


550 - APPENDIX. 


applied loosely by way of security. Hemorrhage recurring in 
the night, the arm was removed on the 30th. On dissection 
the whole of the muscles were found ina state of disease, 
the flexor ones particularly were entirely separated from 
their attachment to the bones ; the integuments (with the ex- 
ception of the parts where the abscesses had pointed) were 
perfectly sound. He continued extremely well after the ope- 
ration till the afternoon of the following day (8ist), when 
he was seized with rigors, which continued for about fifteen 
minutes, and were succeeded by febrile symptoms and.a tend- 
ency to vomit. Effervescing draughts were prescribed. On 
the following morning he was considerably better, and conti- 
nued going on perfectly well till the 6th of August, when he 
was again attacked with symptoms of fever. Nothing could 
possibly be more favourable than his stump at this period. 
Small doses of the sulphat of magnesia were ordered him. 
Early in the morning of the 7th he was attacked with griping of 
the bowels, followed by. purging and vomiting; it was many 
hours before the latter could be overcome, and he was very 
much reduced by it. _ A cordial mixture was prescribed; the 
vomiting returned, at various intervals, till the evening of the 
8th. Small quantities of wine and tinct. opii appeared toagree 
with him better than any thing else, and a blister applied to 
the scrobiculus cordis seemed to give relief. On the 9th 
he was very low, and complained of pain and tenderness on 
pressure of the abdomen, which was in some degree relieved 
by fomentations and an enema; his stump continued to look 
extremely well, and discharged healthy pus, in small quan- 
tity ; the ligature on the brachial artery, which had been, cut 
short, came away this day. On the 10th, the fulness and 
tension of the abdomen had returned, and.not having had an 
evacuation since the preceding day, the enema was directed to 
be repeated. His tongue and teeth were covered witha dark 
sordes; chicken-broth and wine were ordered to be frequently 
given him, in small quantities. The adhesions that had taken 
place appeared this. day disposed toseparate. During the night of 
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the 10th he was very restless, and had low delirium; and on 
visiting him, on the morning of the 11th, I found him col- 
lected, but very low, and with the complete facies hippocra- 
tica; two injections had failed to procure a motion, and he was 
ordered a pill composed of hyd. submur. gr. iij, opii gr. ss. 
which he swallowed with some difficulty: he continued to take 
small quantities of wine till one o'clock, when he died. 


Appearances on Dissection. 


On raising the sternum, the pleura of the left lung (the 
affected side) was found to have formed strong adhesions to 
that of the ribs, both of which were covered with a thick 
layer of coagulable lymph; the lung itself was highly inflamed, 
and on cutting into its substance a number of small tubercles 
were observed; the right lung was entirely free from disease ; 
the pericardium contained a more than usual quantity ® of fluid, 
as did also the left cavity of the thorax. | 

It is worthy of remark, that, during the progress of this 
case, no one symptom whatever existed that could induce a 
ot of inflammation going on in the thorax. 


Thomas Haynes, 23d light dragoons, et. 19, was wounded 
on the 18th of June, by a spear, on the back of the left fore- 
arm, about a hand’s width above the wrist. It did well until 
the period of his departure from Brussels: on his march from 
that place to Ostend it assumed an unfavourable appearance, 
and on his arrival at Colchester, on the 14th of July, it was 
completely in a sloughing state. I first saw him on the 16th; 
the sore was then circular, and about three inches in diameter; 
the integuments were entirely destroyed, and the whole of the 
extensor muscles were deeply involved in the disease ; he had 
considerable fever, accompanied with a strong hard pulse. 
Attention to the state of the bowels had been the only con- 
stitutional treatment employed; the local applications con- 
sisted of emollient poultices only. The pain was excessive, 
and the tenderness around the whole circumference of the 
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sore was so great, that he could not suffer the smallest pres- 
sure with the finger. I directed him to be largely bled, and, 
instead of the poultices, a solution of the sulphuric acid, 3} to 
3xij, to be applied twice a day to the whole surface; to allay 
the burning heat that constantly prevailed in the surrounding 
parts, he was directed to keep them continually wet with cold 
water: that treatment was pursued till the 21st, during which 
period he was bled five times, and the quantity of blood drawn 
each time amounted to about twenty ounces. His bowels 
were kept open by saline purgatives, and he drank plentifully 
of acid drinks. ‘fhe sore had not increased in size; several 
portions of sloughs had been detached, leaving healthy gra- 
vulations: there was still, however, much to be thrown off; 
the strength of the solution was directed to be increased 
from 3} to 3j; care was taken in the application, that the 
sloughing portions only were touched with it; his health was 
considerably amended, and on the whole a favourable result 
was expected. . ) 

About two o'clock on the morning of the 22d, a sudden 
and unexpected hemorrhage took place; it was most profuse, 
amounting, L should consider, at least to three pints. I found 
him at my hour of. visit with his countenance extremely pallid, 
and pulse very frequent and weak; sore continuing to im- 
prove. It was difficult to pronounce with certainty from 
whence the bleeding came; the extent of disease rendering it 
possible that it might be from any of the great vessels of the 
fore-arm. The same treatment was directed to be pursued, 
and a loose tourniquet was applied to the limb, by way of 
security. A second hemorrhage ensued on the morning of the 
23d, which was immediately suppressed. Notwithstanding the 
patient was very low, I amputated the arm: scarcely a drop 
of blood was lost during the operation. 

The pulse continued quick: in other respects he was 
perfectly well until the 25th, when he had some accession 
of fever, for which a saline purgative was prescribed; on 
visiting him in the evening of the same day, I found that 
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the cathartic had operated briskly ; notwithstanding, his fever 
had increased and his pulse was become fuller and harder; 
in consequence of which he was bled to the amount.of ten 
ounces. On the following day he had somewhat less fever, 
but his pulse remained very frequent ; haust. salin. efferves- 
cens, Stia qq. hora. The outer dressing and a portion of 
the straps were removed; adhesion by the first intention ap- 
peared to have taken. place nearly through the whole extent 
of the stump. On the 27th he remained much the same, 
and had no unpleasant symptom, with the exception of the 
frequent pulse, which now beat 140 strokes in the minute; 
he was free from pain of every kind. On removing the 
centre strap, which had been suffered to remain yesterday, 
a large collection of matter (of good quality) issued. Capiat 
ter die tinct. digitalis gtt.x, in haustu salin. effervescente. 
On the 28th the frequency of the pulse was not diminished, 
but it was less full than the preceding day; no other un- 
toward symptom as yet manifested itself; from the centre 
of the stump (the only part where adhesions had not taken 
place) a similar quantity of healthy pus was again discharged. 
In the evening he remained much the same; but having had 
no motion for twenty-fours, a common purgative injection 
was prescribed. On visiting him the morning of the 29th, 
I was instantly struck with the alteration in his countenance, 
which had assumed a deathlike paleness; his pulse was less 
frequent (120), but intermitted about every fifth pulsation ; 
his breathing very short and laborious, with some pain in the 
chest, and every symptom of effusion having taken place; 
stump continued to discharge good matter, but much less in 
quantity — R,. carbon. ammoniz gr. x, confect. aromat. 9j. 
M. ft. bol. 4tis horis sumendus. He got rapidly worse, and 
died at two o’clock P. M. 


Appearances on Dissection. 


The only morbid appearance that presented itself was a 
large quantity of serous fluid in the pericardium and in both 
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sides of the thorax: the former was perfectly distended with 
it. The heart and lungs, with their membranes, were quite 
sound. | . 

On examining the stump, it was found that the sanative 
process had been entirely confined to the integuments; no 
appearance of granulation could be perceived on the muscu- 
lar surface. 

It should have been stated, that on examining the arm after 
amputation, the bleeding was found to have proceeded from 
the radial artery, which had sloughed about its centre. 
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EXPLANATION OF THE PLATES. 


PLATE I. 


Fig. 1. Shows the line of incision recommended in the operation of 
amputation at the hip-joint, described at page 363. 

a. The anterior superior’spinous process of the ilium. 

6. The first incision, commencing about four fingers’ breadth, 
and in a direct line below the anterior superior spinous 
process of the ilium in a well-proportioned man, and con- 
tinued round, in aslanting direction, at an almost equal 
distance from the tuberosity of the ischium, nearly opposite 
to the place where the incision commenced. 

e. The second incision, commencing underneath, where the 
former ended, and united by a gently curved line to it at 
the place of its commencement, by which means the outer 
incision is not one-third of the size of the internal one. 


Fig. 2. The wound made after the removal of the bone, and united by 
sutures : sometimes the line of union is more horizontal. — 
a. The anterior superior spinous process of the ilium. 
6. The commencement of the line of incision, which runs down 
to ¢, or the tuberosity of the ischium. 


Fig. 3. Shows the line of incision recommended in the flap operation 
high in the thigh, described at page 383. 
a. The trochanter major. 
b. The outer incision. 
e. The inner incision. 
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PLATE II. 


Fig. 1. Shows the appearance of the hip in Francois de Gay, on whom 
the successful operation of amputation at the hip-joint was 
performed by the author, as described page 342. 

a. The cicatrix caused by the operation. — 
6. The shot-hole and cicatrix, caused by an additional opening 
made for the discharge of matter. 


Fig. 2. The appearance of the fractured bone belonging to the same 
person. 
a. The edge of the fracture in the neck of the bone, nearest to 
the head. | 
6. That part of the great trochanter which remains. 
c. The little trochanter. 


There is no other case on record in which a person survived 
after such an injury of the neck of the bone from gun-shot. There 
was an analogous case after the battle of Waterloo, in which the head 
of the bone was injured also; but this man would not submit to the 
operation until it was too late, when I declined doing it. He died two 
days after. There was a case after the battle of Toulouse in which the 
injury was not so severe. This officer died at Plymouth four monéfis 
afterwards, having suffered great misery. . 
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Fig. 1. 


Fig. 2. 


Fig. 3. 


Fig. 4. 


Fig. 5. 
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PLATE III. 


Shows the position of the amputating knife on commencing the 
first circular incision, as described page 385. 


Represents the flap operation, as described page 400. 

qa. The commencement of the first incision for the formation 
of the flap. 

6. The semicircular incision joining the two angles of the flap. 

c. A line intended to show the place where the bones are to be 
sawed through. 

ad. The sharp spine of the tibia sawed off. 


Mr. Hey’s operation, as described page 407. 

a. a. The highest circular line where the bones are to be sawed 
through. 

d. The course the catlin ought to take in the formation of the 
flap. 

e.e. A circular line, a little below which the catlin ought to be 
brought out. 

b. c. A circular line made one inch below the superior one, 
where the integuments are to be divided. 

b. to d. Marks the course of the incision through the skin, on 
the anterior part of the leg. 


Represents the anterior line of incision in the operation de- 
scribed page 405. 

a. The line of incision in the operation recommended by 
Chopart and Lisfranc. . 
Showa:the te of incision for the formation of a flap from the 
sole of the foot, in the same operation as Figure 4, which 
is to be raised up to cover the tarsus, when the metatarsal 

bones and the toes are removed. 


» 
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Fig. 1. 


Fig. 2. 


Fig. 3. 
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_ PLATE IV. 


Shows the position of. the. patient. in the operation at the 
shoulder-joint,. described: at page 440, with the tourniquet, 
prepared for compressing the subclavian artery, held in the 
hand of an assistant from behind. 

a. The inner incision, commencing a little below the point of 
the acromion. 

b. The outer incision. 


Represents the operations on the hand in four parts, de- 
scribed pages 545 et seq. 

1. a. The first incision on the inside of the thumb on the back 
of the hand, which‘is carried down to the joint with the 
carpus, and brought over with a gentle slope to the out- 
side. Rates 

4. A similar incision on the inner side of the hand, joining the 
two ends of the first incision. 

2 and 3. Two ways of removing the first phadans of the fingers, 
as described at page 547. 

4. Of the second pases nearly in the same manner. 


Represents the first three incisions in the operation recom- 
mended by the Baron Larrey, page 461. 
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PLATE V. 


Fig. 1. Represents Thomas Ellard, whose case is related page 490. 

A. The left shoulder very much thickened and enlarged. 

B. Shows where the ball entered. 

C. Shows where it made its exit. 

D. At this place an abscess had formed, which was opened, 
and from which me ) or three small fragments of bone were 
extracted. m3 

The figure also shows de semilunar incision, which commenced at 


the anterior shot-hole B, and was carried to the opposite side C, making 
a flap. 


Fig. 2. The appearance of the arm, after. the wound was healed. 


The author is indebted to the liberality of the Medical and Chirur- 


gical Society, for the use of this Plate, as wor as for permission to in- 
sert the case at length. : 
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